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02 Liquid fuels (sources, properties, recovery) 


courses of gassy underground coal m 


in the USA. Cigarette lighters 


:e for f 


explos 




intake air courses. Several mine rescue/recovery teams have encoun¬ 
tered electrical ignition hazards. The study provides evidence that 

of certain Hazardous (classified) locations described in the US 
National Electrical Code®. Class I Division 2 or Zone 2 explosion 
protection techniques may be used to design intake air equipment so 

before mine power is shut down in emergency situations. Nonpermis- 
.. .kely to re ' 


10/00013 Historical trends in American coal production and 
a possible future outlook 

Hook, M. and Aleklett, K. International Journal of Coal Geology, 2009, 
78, (3), 201-216. 

The USA has a vast supply of coal, with almost 30% of world reserves 
and more than 1600 Gt (short) as remaining coal resources. The USA is 
also the world’s second largest coal producer after China and annually 

producer. The reserves are concentrated in a few states, giving them a 
also shown a dramatic reduction in recoverable coal volumes and this 

be too high, especially if further restrictions are imposed. The average 
calorific value of US coals has decreased from 29.2MJ/kg in 1950 to 
23.6 MJ/kg in 2007 as US production moved to subbituminous western 
coals. This has also been examined in more detail. This study also uses 

such as Hubbert linearization and logistic curves, to create some 
production stabilizes at 1400 Mt annually and remains there until the 

output. The second case, which ignores mining restrictions, forecasts a 
maximum production of 2500 Mt annually by the end of the century. 


visual observations. Observations of hydrate growth suggest that 


spaces. As bubbles accumulated, ma 
bubble pathways and accumulation points likely control 


hydrate growth occurred. 

location 


10/00016 X-ray computed-tomography observations of 
water flow through anisotropic methane hydrate-bearing 
sand 

Seol, Y. and Kneafsey, T. J. Journal of Petroleum Science and 
Engineering, 2009, 66, (3-4), 121-132. 

This study used X-ray computed tomography (CT) to image and 
quantify the effect of a heterogeneous sand grain-size distribution on 

28 cm long sand column was packed with several segments having 
distributions. During the hydrate formation, water redistribution 
sands showed that water was imbibed more readily into the fine sand, 
coarse sand due to increased capillary strength. Hydrate dissociation 

different grain sizes and hydrate saturations, but the relationships 
between dissociation rates and the grain sizes could not be identified 

hydrate in the pore space dramatically impact water saturation and 


02 LIQUID FUELS 


Derived solid fuels 


Sources, properties, recovery 


10/00014 Characterization of porous structure of coal char 
from a single devolatilized coal particle: Coal combustion in 
a fluidized bed 

Sadhukhan, A. K. et al. Fuel Processing Technology, 2009, 90, (5), 692- 
700. 

The combustion characteristics of coal char are highly dependent on 

evolution during the combustion of char. The development of pore 
structure also throws light on the mechanism of the combustion 
process. In the present work evolution of pore structure of partially 
burnt coal char of Indian origin has been investigated experimentally in 
a batch-fluidized bed and analysed. The BET surface area, micropore 
surface area and porosity of char at various levels of carbon burn-off 

found to agree well with theoretical prediction using random pore 
surface area. Char combustion mechanism based on shrinking 

during the course of reaction at various bed temperatures. This is 
substantiated with the proportional representation of ash and carbon 

that in the present investigation the mean pore size is much smaller and 
experimental observations and models for pore structure evolution to 
literature. 


10/00015 Experimental formation of massive hydrate 
deposits from accumulation of CH 4 gas bubbles within 
synthetic and natural sediments 

Madden, M. E. et al. Marine and Petroleum Geology, 2009, 26, (3), 369- 
378. 

In order for methane to be economically produced from the seafloor, 


been conducted examining massive hydrate accumulation from 
volume pressure vessel through temperature and pressure data, as well 


10/00017 Analytical assessment of horizontal well 
efficiency with reference to improved oil recovery of the 
South-East Dragon oil field southern offshore of Vietnam 

Quy, N. M. et al. Journal of Petroleum Science and Engineering, 2009, 
66, (3-4), 75-82. 

Nowadays, improved oil recovery (IOR) becomes much needed in field 
many reservoir management projects. Among IOR methods, horizontal 

promising technique. However, prudence is required in order to ensure 
maximum economic benefit in applying the technology. In this study, 
the applicability of horizontal well in the South-East Dragon field, 
which is a small fractured basement reservoir in the southern offshore 

characteristics was provided. The potential performance of horizontal 
wells was analysed using analytical approaches, and the performance 
was compared with that predicted for vertical wells. Sensitivity study 


tofhori 


ratal wi 


ength ot 


performance. The results of this study showed that, instead of a 350 m 


the assumptions used in the analysis. 


10/00018 Application of integrated vitrinite reflectance and 
FAMM analyses for thermal maturity assessment of the 
northeastern Malay Basin, offshore Vietnam: implications 
for petroleum prospectivity evaluation 

Petersen, H. I. et al. Marine and Petroleum Geology, 2009, 26, (3), 319— 
332. 

fluvial-deltaic mudstone and sandstone succession in the northeastern 
seismically identified .direct hydrocarbon indicators (DHIs). The oil 

potential as an oil source. Vitrinite reflectance (VR) measurements 
thermal maturity evaluation, including associated VR suppression 
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10/00021 Changes in gas composition during simulated 
maturation of sulfur rich type ll-S source rock and related 
petroleum asphaltenes 

Lehne, E. et al. Organic Geochemistry , 2009, 40, (5), 604-616. 



10/00022 Composition, peat-forming vegetation and 
kerogen paraffinicity of Cenozoic coals: relationship to 
variations in the petroleum generation potential (Hydrogen 
Index) 

Petersen, H. I. et al. International Journal of Coal Geology, 2009, 78, 





















































































02 Liquid fuels (transport, refining, quality, storage) 


period was observed if the core initially was 100% oil saturated, and the 

OOIP. For core plugs with initial water saturation, the difference was 
increased to 14% of OOIP with higher oil production from the top. For 

imbibition takes place. Higher oil recovery was observed with seawater 
more easily rendered partially oil-wet. A numerical model was 
effect of wettability alteration, and used to simulate the experiments, 
(sulfate), and gravitational and capillary forces. The salts in the 

measured capillary pressure curves are used in the simulation. The 
with non-sulfate formation water is taken as the oil-wet extreme. The 
wet conditions proportionally to the absorb amount of salt. The 

diffusion results in delayed oil recovery, in line with the experimental 
ion concentration, e.g. of magnesium and calcium, to include more of 


10/00030 The influence of viscosity on stability of foamy oil 
in the process of heavy oil solution gas drive 

Wang, J. et at. Journal of Petroleum Science and Engineering, 2009, 66, 


reaction of the fuel and formation of the intermediates. The 1-pentene 
the importance of radical addition to the double bond. 


Transport, refining, quality, storage 


10/00032 Assessment of local thin areas in a marine 
pipeline by using the FITNET FFS corrosion module 

Cicero, S. et at. International Journal of Pressure Vessels and Piping, 
2009, 86, (5), 329-334. 

This paper analyses the structural integrity of the marine stretch of a 

products to a nearby chemical plant. Although there have been no 
(revealing numerous local thin areas) and the fact that it is located in a 
the assessment of the pipeline in order to ensure that it is working in 

people living in the surrounding area. The assessment has been 
performed using the newly developed FITNET FFS procedure, whose 

compared to the analyses proposed by other well-known procedures. 


11-2), OV-/4. 

Primary production from some heavy-oil reservoirs in the process of 
formation and flow of foamy oil which indicated that gas was dispersed 
lower than bubble pressure. The stability of foamy oil was influenced by 

temperature and the pressure depletion rate. The authors mainly 
researched the influence of oil viscosity on stability of foamy oil in the 

foam quality and half-life period of foamy oil were researched for 
25 °C, neglecting pressure depletion rate. Results indicated that as oil 
solution viscosity plays an important role in retarding the transport of 
bubble volume increases much more slowly in viscous oils, coalescence 

be used as proper viscosity suitable for heavy oil solution gas drive and 


10/00031 The oxidation of a gasoline surrogate in the 
negative temperature coefficient region 

Lenhert, D. B. et al. Combustion and Flame, 2009, 156, (3), 549-564. 

viour of a gasoline surrogate in a pressurized flow reactor over the low 
and intermediate temperature regime (600-800 K) at elevated pressure 
(8 atm). The surrogate mixture, a volumetric blend of 4.6% 1-pentene, 
31.8% toluene, 14.0% n-heptane, and 49.6% 2,2,4-trimethyl-pentane 
(iso-octane), was shown to reproduce the low and intermediate 

1 to identify the major 

appropriate, and to provide a basis for examining constituent 
interactions in the surrogate mixture. n-Heptane and 1-pentene started 
reacting at 630 K and 640 K, respectively, and both fuels exhibited a 
strong negative temperature coefficient (NTC) behaviour starting at 
700 and 710 K, respectively. Iso-octane showed a small level of 
reactivity at 630 K and a weak NTC behaviour starting at 665 K. Neat 
toluene was unreactive at these temperatures. The surrogate started 
reacting at 630 K and exhibited a strong NTC behaviour starting at 
693 K. The extent of fuel consumption varied for each of the surrogate 
constituents and was related to their general autoignition behaviour. 
Most of the intermediates identified during the surrogate oxidation 

however, the surrogate mixture did exhibit a significant increase in 


heptane. While neat toluene was unreactive at these temperatures, in 
the mixture it reacted with the radical pool generated by the other 
surrogate components, forming benzaldehyde, benzene, phenol, and 
ethyl-benzene. The observed n-heptane, iso-octane, and surrogate 

models. The n-heptane model reasonably predicted the disappearance 
intermediates. The iso-octane model significantly overpredicted the 


10/00033 Chemical desulfurization of petroleum fractions 
for ultra-low sulfur fuels 

Ali, M. F. et al. Fuel Processing Technology, 2009, 90, (4), 536-544. 
An improved desulfurization process for removing sulfur from hydro- 

Satoing^oLpounXwittHjOjOTd'acetic”cid*(AcOH) u^gH^0 4 

as a catalyst has been studied. The experimental results show that the 
sulfone content in the oxidation product increased rapidly with an 
increase in acetic acid and sulfuric acid ratios from 1:0 to 2:1 mole 

acetic acid/sulfuric acid. This oxidation process is found to be capable 


environmental requirements. Fifty-eight sulfur-containing compounds 
mainly refractory sulfur compounds (thiophenes and multi-ring 

species in typically hydro-treated diesel and ring number distribution in 
254-385 °C cut are also reported. 


10/00034 Design and off-design analyses of a 
pre-combustion C0 2 capture process in a natural gas 
combined cycle power plant 

Nord, L. O. et al. International Journal of Greenhouse Gas Control, 
2009, 3, (4), 385-392. 

In this ! 


natural gas and removal of the carbon in the fuel prior to combustion in 
a triple pressure steam cycle. Nitrogen is used as fuel diluent and steam 
steam generator includes pre-heating for the various process streams. 

reformer, water-gas shift reactors, an amine absorption system to 
separate out the C0 2 , as well as a C0 2 compression block. Included in 

state off-design calculations. Even though the aim is to operate a plant, 
operate at part load, meaning off-design analysis is important. A 
consists of the power cycle without C0 2 capture was analysed at both 

process integration is present in the cycle studied. This can be 
advantageous from an efficiency stand-point but the complexity of 

investigating how flexible the plant is to off-design conditions. In the 
analysis performed, part load behaviour is rather good with efficiency 
reductions from base load operation comparable to the reference 
combined cycle plant. 


10/00035 Hydroprocesssing of light gas oil - rape oil 
mixtures 

Walendziewski, J. et al. Fuel Processing Technology, 2009, 90, (5), 686- 
691. 


:udy, a cycle designed for capturing the greenhouse gas C0 2 in 
is a pre-combustion C0 2 capture cycle utilizing reforming of 
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02 Liquid fuels (transport, refining, quality, storage) 


Two series of experiments of hydroprocessing of light gas oil-rape oil 

material: first series 10wt% rape oil and 90wt% of diesel oil; second 
' s 20wt% rape oil and 80wt% of diesel oil. Hydroprocessing of 


both m 


is perfc 


: (320, 350 and 380 °C), hydrogen pressure 3 and 5 MPa, 
that within limited range it is possible to control vegetable oil 
boiling range) through the proper selection of the process parameters, 
vegetable oils are the main reactions in the process. Basic physico- 


10/00036 Improving the gasoline quality of liquid products 
from the Fisher-Tropsch process 

Madikizela-Mnqanqeni, N. N. Catalysis Today , 2009, 143, (1-2), 126- 
131. 

The un-fractionated, un-hydrotreated liquid fractions from the high 
temperature Fisher-Tropsch (HTFT) process was aromatized over 
HZSM-5 catalysts at different reaction temperatures and pressures to 
determine the impact. The flame ionization detector-gas chromatog- 

BTX (benzene, toluene, and xylenes) compounds contained in the 
Over a period of 6 days of TOL, the estimated research octane numbers 

numbers between 92 and 80. The research octane numbers and motor 
octane numbers values of the streams resulting from the ar 

blend ability or the component. 


10/00037 Interactions between oil shale and its semi-coke 
during co-combustion 

Wang, Q. et al. Fuel, 2009, 88, (8), 1520-1529. 

Thermogravimetric analysis was used in this study to investigate the 
is between oil shale and its semi-coke during co-combustion 


process. During th 
prepared at different blending i 

shale and semi-coke during the 


>s of 1: 


1, 3:1, 2:1, 1: 


, and 0:1. 


ests. The rapid combustion of organic 

increase and made semi-coke ignite in advance, improved the 
co-combustion characteristics in terms of ignition temperature (7)), 
the temperature reaching the maximum mass loss rate (T m ax ), the 
maximum mass loss rate (-R max ), the combustibility index (C) and the 


mass fraction in the blends, the specific reactivity of the samples was 
carbon condensation ^ structure in semi-coke. As the temperature 

increased, then decreased attributed to the oxidation of selectivity. 
The poor diffusion caused mainly by the ash shells made the 

that the ‘particle groups’ phenomenon that the dispersed particles are 
decomposition of minerals. Activation energies £ from distributed 

increased sharply over a narrow conversion region, which indicted a 
difficult burnout stage. Meantime, a power law model was employed to 
investigate quantitatively the interactions. The experimental reaction 
orders could be predicted accurately from the calculated values. At the 
third stage, the kinetic parameters E 3 and A 3 were almost as much as 
the calculated values. At the low temperature region (470-540 °C), 
there was little difference between kinetic parameters E and A from the 
experiment data and the calculated data. 


10/00038 Microemulsion flooding for enhanced oil recovery 

Santanna, V. C. et al. Journal of Petroleum Science and Engineering, 
2009, 66, (3-4), 117-120. 

Petroleum recovery methods basically consist of fluid injection aiming 
to displace the oil out of the rock pores. Among the methods used in 

emulsion flooding, are cited. In this work, injection assays have been 

commercial surfactant (MCS) and another contained a surfactant 
synthesized in laboratory (MLS). The experiments basically consisted 
of the injection of fluids into cylindrical plug samples from the Assu 
Formation (RN, Brazil). During the microemulsion flooding, samples 
were collected as a function of time and the mass of oil recovered by 
the microemulsion was determined. From the results obtained, one 


commercial MCS allowed for recovery indices ; 


: high as 87.5%, whilst 


the use of the MLS microemulsion permitted recovery indices as high 
two microemulsions used. 


10/00039 Neuro-based formulation to predict fouling 
threshold in crude preheaters 

Aminian, J. and Shahhosseini, S. International Communications in Heat 
and Mass Transfer, 2009, 36, (5), 525-531. 

For preheat exchangers of a crude distillation unit (CDU), operating in 
conditions such that fouling minimized is crucial. A number of semi- 
empirical models called ‘threshold fouling models’ were developed by 
various researchers to predict crude oil fouling behaviour in crude 
preheaters of CDUs. In this study, an artificial neural network (ANN) 
model has been employed to develop a set of mathematical 

comparisons between results of the developed neuro-based formulation 

model resulted in significant improvements in terms of predicting 
crude oil fouling behaviour of various laboratory and plant data. The 

behaviour can be readily applied in CDUs to identify more accurate 
operation of crude preheaters. 

10/00040 Optimal rectification column, reboiler vessel, 
connection pipe selection and optimal control of batch 
distillation considering hydraulic limitations 

Simon, L. L. et al. Chemical Engineering and Processing: Process 
Intensification, 2009, 48, (4), 938-949. 

columns and connection pipes with regard to reboiler swelling, and tray 
liquid swelling, while pipes and columns are constrained by flooding it 

are as close as possible, thus ensuring maximal equipment capacity 
usage. Calculations at 1 and 0.25 bar pressure are performed for the 

Basler Norm, N 253, 1977) and sieve tray rectification columns with 
operation of the batch distillation process having the vapour load 

solving an optimal control problem constrained by the hydraulic 
limitations. The open-loop optimization problem is solved using a 
dedicated Matlab tool - OptCon - which implements the multiple 
shooting strategy and the large-scale non-linear programming problem 
is handled by the HQP engine. 

10/00041 Retrofit of sour water networks in oil refineries: 
a case study 

Intensification, 2TO9, 48, rocessmg - 

petroleum refinery that generates 581,000 m 3 /yr of sour water. 

were traced for all major water streams in the sour water network. By 
grouping some process units, a reuse scheme was found that only 
generates 280,000 m 3 /yr of sour water, saying 83% of freshwater and 

heat requirement to scrub out the sour components. Additionally, it 
was found that the remaining water, after treatment in the sour water 

eliminated. This case study has provided the foundation for further 

10/00042 The analysis and prediction of scale 
accumulation for water-injection pipelines in the Daqing 
Oilfield 

Liu, X. et al. Journal of Petroleum Science and Engineering, 2009, 66, 
(3—4), 161-164. 

In the process of development in the Daqing Oilfield, scale has been 
influencing factors of scaling are discussed, and the main type of the 

Oilfield is analysed. The saturation index method and the thermodyn¬ 
amics solubility method were adopted to predict the tendency of 

oilfield pipeline. 


10/00043 Transition metal phosphide hydroprocessing 
catalysts: a review 

Oyama, S. T. et al. Catalysis Today, 2009, 143, (1-2), 94-107. 


hydroprocessing technology. This review begins with a summary of 
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Gaseous fuels (derived gaseous fuels) 


features could also be responsible for high 
ventilation and low atmospheric pressure. 


Derived gaseous fuels 


10/00079 A comparison of basket willow and coal 
hydrogasification and pyrolysis 

Porada, S. Fuel Processing Technology, 2009, 90, (5), 717-721. 

The study investigated the course of basket willow hydrogasification 
and comparing that process to the hydrogasification of bituminous 

bituminous coal of low degree of metamorphism and their blends at the 

hydrocarbons during hydrogasification of those materials were 
conducted in the atmosphere of hydrogen under the pressure of 
2.5 MPa. In the investigations, the non-isothermal method was 

ture up to 1200 K at the rate of 3K/min. The highest yields of the 
examined products were recorded during hydrogasification of coal, and 

willow. For comparison, measurements of basket willow pyrolysis were 
also conducted. It was established that in the process of hydrogasifica¬ 
tion, even at a relatively low pressure which was used in the 
examinations, it is possible to achieve the yield and conversion ratios 
of C to the hydrocarbons C1-C3 which are approximately five times 
higher than in the case of pyrolysis conducted in the atmosphere of an 


10/00080 Air-steam gasification of biomass in a fluidised 
bed: process optimisation by enriched air 

Campoy, M. et al. Fuel Processing Technology, 2009, 90, (5), 677-685. 
The effect of oxygen concentration in the gasification agent was studied 

fluidized-bed gasification (FBG) plant. The oxygen content in the 

stoichiometric ratio (ratio of actual to stoichiometric oxygen flow rates) 
and steam-to-biomass ratio (ratio of steam to biomass, dry and ash¬ 
free, flow rates) were varied from 0.24 to 0.38 and from 0 to 0.63, 

autothermal conditions, to reproduce the behaviour of larger industrial 
FBG. The temperature of the inlet gasification mixture was fixed 
consistently at 400 °C for all tests, a value that can be achieved by 
energy recovery from the off-gas in large FBG without tar conden- 

made it possible to increase the gasification efficiency from 54% to 
reaching a maximum carbon conversion of 97%. The best conditions 
cally within the range 0.25-0.35. The enriched-air-steam gasification 

improvement of standalone direct air-blown FBG because it consider¬ 
ably improves the process efficiency while maintaining the costs 


10/00081 Calcium oxide for C0 2 capture: operational 
window and efficiency penalty in sorption-enhanced steam 
methane reforming 

Solieman, A. A. A. et al. International Journal of Greenhouse Gas 
Control, 2009, 3, (4), 393-400. 

Calcium oxide (CaO) is a material that is being widely investigated in 
the context of C0 2 capture. One such application is as a C0 2 sorbent in 

C0 2 is captured in an adsorption mode, where the conversion of CH 4 


o H 2 is 


lorptioi 


mode. This work presents an analysis of the relation between different 
desorption modes. The interrelation between these conditions and 


conditions. Similarly, process conditions relevant for regenerating the 
of 1.8 at a desorption pressure of lbar, re l evant desorption 

efficiency of 50.8%. Effect of tuning process operating conditions on 
regeneration of the sorbent are investigated by process simulations 


using Aspen Plus®. Possible system heat integration routes to reduce 
simulations are presented. 


10/00082 Exergetic evaluation and improvement of 
biomass-to-synthetic natural gas conversion 

Juralk, M. et al. Energy Environmental Science, 2009, 2, (7), 791-801. 
Synthetic natural gas (SNG) is suggested as an important future energy 
carrier. The conventional route for SNG production is based on 

tion of synthetic gas to SNG. This study is aimed to analyse the process 

method, based on the 2nd law of thermodynamics, to analyse and 
improve chemical processes. In this work a detailed exergy analysis is 
performed for the SNG process based on woody biomass gasification. 
The main elements of the system are gasifier, gas cleaning, synthetic 

mentioned process was simulated with a computer model using the 

conditions, particularly for the methanation reactors, are found. The 
internal exergy losses of different system units are evaluated. The 

section and C0 2 capture unit. The highest overall exergetic efficiency 

gasifier 700 °C and lbar; 1st methanation reactor 580 °C and 2nd 
methanation reactor 405 °C. 


10/00083 Fischer Tropsch reaction from a mixture similar 
to biosyngas. Influence of promoters on surface and 
catalytic properties of Co/Si0 2 catalysts 

Escalona, N. et al. Catalysis Today, 2009, 143, (1-2), 76-79. 

from biomass transformation (biosyngas) has been studied on 
promoted Co/Si0 2 catalysts. As promoters, Cu, Zn, Re and Ru at 
two different amounts were analysed. The promoter affects both the 


lility ai 


1 the i 


j specie 


effect in the activity and selectivity of the studied catalysts. Re and Ru 

strongly affected by the amount of promoter. In those with higher 
blocking of the Co active sites by the copper itself produces a drop in 

reveals the presence of hydrocarbons from C 6 to higher than Ci 4+ , in 
most of the catalysts. 

10/00084 Hydrogen production from coal using coal direct 
chemical looping and syngas chemical looping combustion 
systems: Assessment of system operation and resource 
requirements 

Gnanapragasam, N. V. et al. International Journal of Hydrogen Energy, 
2009, 34, (6), 2606-2615. 

Coal direct chemical looping (CDCL) substitutes the gasification 
process in syngas chemical looping (SCL), thus eliminating the need 

assessed for CDCL and SCL, directed towards hydrogen production 
from coal. The main objective is to increase the overall H 2 /C0 2 ratio 
. ns. The 


operating variables considered 
(ii) minimum resource requirements (air, steam and ii 
The results suggest that CDCL has a higher hydrogen-to-C0 2 


part of a resource optimi- 


t SCL £ 


ur) a, 


10/00085 Investigation of syngas ratio adjustment using a 
polyimide membrane 

Peer, M. et al. Chemical Engineering and Processing: Process 
Intensification, 2009, 48, (3), 755-761. 

polyimide hollow fibre membrane module was investigated. Polyimide 
showed high selectivity for hydrogen relative to carbon monoxide at 

stage-cut on permeability of gases and membrane selectivity were 
mixtures containing: 0, 10, 25, 40 and 50% carbon monoxide. Feed 

found to be nearly constant at different pressures. Also, the results 
membrane and showed reduction of hydrogen permeance in mixed 
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03 Gaseous fuels (hydrogen generation and storage) 


gas experiments due to competitive sorption and concentration 

was calculated using a new developed model. The optimum condition 
which results in minimum required area for the membrane can be 
determined in this way. 

10/00086 Reforming of methane over noble metal catalysts: 
catalyst deactivation induced by thiophene 

Requies, J. et at. Catalysis Today , 2009, 143, (1-2), 9-16. 

This work is focused on the performance of rhodium and ruthenium 
catalysts for the low temperature wet catalytic partial oxidation 

sulfur concentrations. Catalysts characterization was conducted by X- 
ray diffraction (XRD), BET surface area measurements, X-ray 
photoelectron spectroscopy (XPS), oxygen chemisorption by TGA, 
and transmission electron microscopy (TEM). All of the catalysts 

reaction conditions were applied. The presence of small amounts of 
thiophene (10 ppm) in the feed decreased the activity for all the 
catalysts. However, at this concentration one ruthenium catalyst 
showed a high sulfur tolerance. For all the rhodium catalysts a strong 

lOppm of thiophene. Operation with 400ppm of thiophene in the feed 
resulted in a low activity for both Rh and Ru catalysts, and only a small 
amount of carbon dioxide was produced. 


10/00087 Steady-state and transient hydrocarbon 
production in graphite by low energy impact of atomic and 
molecular deuterium projectiles 

Zhang, H. and Meyer, F. W. Journal of Nuclear Materials, 2009, 390- 
391, 127-131. 

methane and heavier hydrocarbons for deuterium atomic and 
molecular ions incident on ATJ graphite, HOPG, and a-C:D thin films 
in the energy range 10-200 eV/D. The yields were determined using a 

authors have also studied transient hydrocarbon production and 
hydrogen (deuterium) re-emission for 80 and 150eV/D D + , D 2 + , and 

state by 20eV/D beams of the corresponding species. Immediately after 
emission yields significantly larger than steady-state values were 
The initial yield values were related to the starting hydrocarbon and 
decay constants provided information on the hydrocarbon kinetic 


10/00088 Study on a catalytic membrane reactor for 
hydrogen production from ethanol steam reforming 

Yu, C.-Y. et al. International Journal of Hydrogen Energy, 2009, 34, (7), 
2947-2954. 

membranes was investigated to achieve important aims in one process, 

hydrogen recovery and CO reduction. In order to confirm the 
efficiency of reaction and CO reduction, an ethanol reforming-catalytic 

permeate side was compared with a conventional reactor (CR) and 

son with the CR, an ethanol conversion improvement of 11.9-19% and 
high hydrogen recovery of 78-87% were observed in the temperature 
range of 300-600 °C in the ECRW. Compared with CR and ECR, the 
hydrogen yield of ECRW increased up to 38% and 30%, respectively. 
Particularly, the ECRW showed higher hydrogen yield at high 
temperature, because Pt/Degussa P25 loaded in the permeate side 

WGS reaction. Moreover, CO concentration was reduced under 1% by 


300-500°C. 


10/00089 Supercritical water gasification of Victorian 
brown coal: experimental characterisation 

Yamaguchi, D. et al. International Journal of Hydrogen Energy, 2009, 
34, (8), 3342-3350. 

Supercritical water gasification is an innovative thermochemical 
gaseous products. The non-catalytic gasification characteristics of 
a novel immersion technique with quartz, batch reactors. Various 

behaviour. Gas yields, carbon gasification efficiency and the total 
reaction time, and decreasing feed concentration. The mole fraction 


of hydrogen in the product gases was lowest at 600 °C, and increased to 

reaction time, did not improve the coal utilization for gas production 
significantly and the measured data showed a large deviation from the 


LNG 


10/00090 Analysis and optimization of a cascading power 
cycle with liquefied natural gas (LNG) cold energy recovery 

Lu, T. and Wang, K. S. Applied Thermal Engineering, 2009, 29, (8-9), 
1478-1484. 

liquefied natural gas (LNG) vaporization is quite important. In this 

of a Rankine cycle with ammonia-water as working fluid and a power 
cycle of combustion gas is proposed to recover cryogenic energy of 
LNG. Energy equilibrium equations and exergy equilibrium equations 
of each equipment in the cascading power cycle are established. Taking 

parameters on thermal efficiency and exergy efficiency of the cascading 
with maximum economic benefits as objective function together with 
objective and variables were achieved. 

10/00091 Nucleate pool boiling of liquid methane and its 
natural gas mixtures 

Gong, M. et al. International Journal of Heat and Mass Transfer, 2009, 
52, (11-12), 2733-2739. 


heat transfer characteristics of pure and mixed fluids at cryogenic 



and three binary mixtures of methane + ethane, methane + propane 
methane, ethane, propane and isobutane. The present measurements 
250 kW/m 2 to 30kW/m 2 at a fixed pressure of 0.13 MPa. Comprehen- 
with some existing correlations. The deviations between the measured 

10/00092 Queensland banks on coal-seam gas exports 

Anon., Oil and Energy Trends, 2009, 34, (7), 7-8. 

Australia’s coal-bed methane industry has received a major boost from 

gas as LNG. Seven consortia have submitted plans for terminals in 


Hydrogen generation and storage 


10/00093 Ammonia as a green fuel and hydrogen source for 
vehicular applications 

Zamfirescu, C. and Dincer, I. Fuel Processing Technology, 2009, 90, (5), 
129-Til. 

Ammonia, mostly known as a nitrogen feedstock for agriculture or as a 
combustion engines and fuel cells. Because it is a carbon-free substance 
using ammonia as a fuel. The potential benefits and technical 
te performance 


antages 

generation on vehicles are analysed here based oi 


ammonia is another advantage and is included in the efficiency 
engine’s power, being a valuable side benefit of ammonia’s presence 
obtaining some air conditioning. If the cooling effect is taken into 

becomes more effective per driving range cost at CN$3.2/100km and 


assumed to be CN$0.3/kg. 
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06 ELECTRICAL POWER 
SUPPLY AND 
UTILIZATION 


Scientific, technical 



The alkalfmetal thermal to electric converter (AMTEC) is one of the 
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08 COMBUSTION 


Burners, combustion systems 


10/00201 Activated air plasma flow generated by pulsed arc 
discharge for combustion enhancement 

Nishiyama, H. et at. International Journal of Heat and Mass Transfer, 
2009, 52, (7-8), 1778-1785. 

radical production in an air plasma flow generated by a low-power 
pulsed arc discharge were experimentally clarified for lean combustion 

thermofluid field downstream from the torch was also clarified 
experimental data. Finally, the time evolution of production and decay 
high electric field. 

10/00202 An experiment on the effect of oxygen content 
and air velocity on soot formation in acetylene laminar 
diffusion flame produced in a burner with a parallel annular 
coaxial oxidizer flow 

Santos, A. A. B. et al. International Communications in Heat and Mass 
Transfer, 2009, 36, (5), 445-450. 

The effect of oxygen content and of the combustion air velocity on soot 
formation was studied in acetylene diffusion flames. These flames were 

The effect on the flame axial temperature profile was also evaluated. 

methodology. The oxygen content in the combustion air was smaller 
than 30%, which does not require significant retrofit of existent 


and installed in the combustors. According to the experimental results, 

equivalence ratio close to 0. The stability limits of homogeneous 
reaction in the quartz glass and alumina ceramic combustor range from 

combustors exhibit obvious hot spots, which are 1058 and 728 K at 
0.2L/min, respectively. Whereas the copper combustor has low and 
uniform temperature distribution on its surface. Moreover, the heat 

one at 0.2 L/min, which is opposite to the conventional situation that 

fluid dynamic simulation reveals that the reaction modes inside the 
combustors differ. The higher wall thermal conductivity makes the 

distribution and heat loss aforementioned. 


10/00205 Direct numerical simulation of hydrogen addition 
in turbulent premixed Bunsen flames using flamelet- 
generated manifold reduction 

Vreman, A. W. et al. International Journal of Hydrogen Energy, 2009, 
34, (6), 2778-2788. 

Direct numerical simulations of a lean premixed turbulent Bunsen 

the results for a case with equivalence ratio of 0.7 and a molar 
fractional distribution of 40% H 2 and 60% CH 4 . The flamelet- 
generated manifold technique is used to reduce the chemistry; 
flamelets with different equivalence ratios and inflow temperature 

diffusion. The three-dimensional simulation clearly shows enhanced 
burning velocity with possible extinction in regions concave toward the 

different diffusivities. This point is illustrated by comparison of the 
or two transport equations with minor differences in diffusivities were 


suggest that the parallel manipulation of the oxygen content and of the 
distribution. The formation of soot in industrial combustion systems is 
enhances the heat transfer from the combustion gases by thermal 



10/00203 Characterization of the porous structure of cokes 
produced from the blends of three Polish bituminous coking 
coals 

Krzesinska, M. et al. International Journal of Coal Geology, 2009, 78, 
(2), 169-176. 

Three Polish coals of varying rank (82.7, 86.2 and 88.7wt% carbon 
content) and caking ability (weak, moderate, and strong) were used for 
the preparation of binary and ternary blends. Many cokes of various 
internal structure were produced from these blends using a laboratory- 

were determined for the resultant cokes using a helium gas displace- 

-196 °C, respectively. Pores in cokes were observed using optical 
microscopy. Structure of pore solid walls was studied with TEM. The 
bulk porosity, the specific surface area and the coke reactivity to C0 2 
(CRI) were discussed in relation to strongly caking coal concentration 
in a blend, i.e. to the Zofiowka coal content ranged from 0 to 100% 
with steps generally, equal to 10%. The CRI was found to be exactly 
linear function (correlation coefficient equal to 0.96), while the specific 
surface area was approximately linear (correlation coefficient equal to 

bulk porosity was almost independent on a blend composition. The 
CRI was found to be additive, dependent on the CRI of the cokes 
obtained from the individual coals used in a blend and the blend 

CRI increased with increasing the specific surface area, but this 
dependence was not exactly linear, it was suggested therefore that the 
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Cokes with greater ir 
found to be less react 
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cokes plays a 


is than that of internal surface ai 


10/00204 Combustion of hydrogen-air in catalytic micro¬ 
combustors made of different material 

Zhou, J. et al. International Journal of Hydrogen Energy, 2009, 34, (8), 
3535-3545. 

it. In this experiment, the performances of catalytic micro-combustors 
compared. Asbestine threads are used as the catalyst supports of Pt, 


one-dimensional flamelets (and thus in the manifold), but not in the 

diffusion effects are shown to enhance curvature and thereby to 
increase the turbulent burning velocity and reduce the mean flame 
height. In addition the turbulent burning velocity increases because 
hydrogen addition leads to a larger laminar flamelet consumption 

mentioned above are compared to the results of simulations of the 


10/00206 Gas and soot products formed in the pyrolysis of 
acetylene-ethanol blends under flow reactor conditions 

Esarte, C. et al. Fuel Processing Technology, 2009, 90, (4), 496-503. 
The present paper reports a laboratory study on the pyrolysis of 
different blends containing acetylene, known as an important soot 
precursor, and ethanol, regarded as an appropriate additive to 

coming from combustion processes. Pyrolysis experiments of acety- 
50,000 ppm, with variable volume percentages of ethanol between 0 and 

carried out in a quartz flow reactor working in a temperature range of 
975-1475 K. The influence of both pyrolysis temperature and ethanol 
concentration in the blend on the gas and solid products has been 
evaluated. As the reaction temperature is increased, the soot 

It is noticed that the presence of ethanol inhibits the production of soot 
dependency with the ethanol concentration; the influence is compara- 

the gas products reveals that increasing the ethanol percentage in the 
blend causes an increase of the concentration of some intermediates 

of the reacting species which could prevent soot formation. A literature 
acetylene and ethanol conversion has been used to simulate the 
the purpose of analysing the trends of the evolution of gas products and 
the pyrolysis of the different blends, although soot formation is not 


10/00207 HCCI experiments with gasoline surrogate fuels 
modeled by a semidetailed chemical kinetic model 

Andrae, J. C. G. and Head, R. A. Combustion and Flame, 2009, 156, (4), 
842-851. 
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which include the cases of methane, propane, ethylene and propylene. 
The /{-squared values (/? 2 ) of the regression lines of the cases explored 
are all greater than 0.989 for upper flammability limit (UFL). The 
theoretical slope of the predictive line for lower flammability limit 
(LFL) is found to be very close to zero for all explored cases; and this 
result successfully explains the experimental fact that adding inert 

Because limit oxygen concentration (LOC) could be taken as the 
intersectional point of the UFL curve and LFL curve, a LOC-based 
method is proposed to predict the slope of the UFL curve when 

predicts the UFL with average error ranging from 2.17% to 5.84% and 
maximum error ranging from 8.58% to 12.18% for the cases explored. 
The predictive models for inert gas of nitrogen are also extended to the 
case of inert gas other than nitrogen. Through the extended models, it 
was found that the inert ability of an inert gas depends on its mean 
molar heat capacity at the adiabatic flame temperature. Theoretical 

nitrogen and helium are in the following order: carbon dioxide > 
steam > nitrogen > helium; and this sequence conforms to the existing 
experimental data reported in the literature. 


10/00214 Numerical prediction on the erosion in the hearth 
of a blast furnace during tapping proces 

Chang, C. M. et at. International Communications in Heat and Mass 
Transfer, 2009, 36, (5), 480-490. 

The erosion caused by mass transfer in hearth is the most important 
factor for determining blast furnace campaign life. To support a helpful 

furnace at CSC (China Steel Corporation), a numerical model 
a blast furnace hearth has been developed during the steady tapping 
three-dimensional Navier-Stokes equation combined with the trans¬ 
physical dissolution source is solved by the finite control volume 
scheme subjected to the segregated iterate under propriety boundary 

expressed in terms of mass flux for analysing the erosion of carbon 
the status of dead-man, production of liquid iron, carbon concentration 

process at steady state. The result is useful to mitigate the erosion 
caused by mass transfer, and prolong the life span of the blast furnace. 


10/00215 Numerical prediction on the variation of 
temperature in the eroded blast furnace hearth with titanium 
dioxide in hot metal 

Lin, C. H. et at. International Communications in Heat and Mass 
Transfer, 2009, 36, (4), 335-341. 

eroded hearth of the blast furnace with floating deadman (coke zone) 
case for Port Kembla no. 5 blast furnace (PKBF5) by solving the 
Navier-Stokes equation, the thermal-energy-balance equation with 

of chemical reaction during tapping process at steady state. The 

saturated carbon in hot metal. The following calculations are done by 
using a commercial computational fluid dynamics (CFD) package, 
FLUENT (version 6.2), with a segregated model. As shown in the 
results, on the basis of the flow pattern of liquid iron, the inlet selection 
of adding Ti0 2 may be far away from the taphole. The calculated 
temperature variation in the damaged hearth by reaction is significant, 

influenced. Additionally, the numerical temperature data of different 
effect of lowering temperature. 


10/00216 Numerical simulation of chemical looping 
combustion process with 0aSO 4 oxygen carrier 

Deng, Z. et al. International Journal of Greenhouse Gas Control, 2009, 
3, (4), 368-375. 

Chemical-looping combustion (CLC) is a promising technology for the 

which transfers oxygen from combustion air to the fuel, and hence a 
combustion system consists of a fuel reactor and an air reactor. A metal 
The air reactor is a high velocity fluidized bed where the oxygen carrier 

cyclone. The fuel reactor is a bubbling fluidized bed reactor where 
The reduced oxygen carrier particles are transported back to the air 


reactor where they react with oxygen in the air and are oxidized back to 

and water vapour. After condensation of the water in the exit gas from 
the fuel reactor, the remaining C0 2 gas is compressed and cooled to 

the reaction kinetics model of the fuel reactor (CaS0 4 + H 2 ) was 
developed by means of the commercial code FLUENT. The bubble 
formation and the relation between bubble formation and molar 

simulation. Computational results from the simulation also showed 
due to fast, large bubbles rising through the reactor, low bed 

10/00217 Pyrolysis kinetics of olive residue/plastic 
mixtures by non-isothermal thermogravimetry 

Aboulkas, A. et al. Fuel Processing Technology, 2009, 90, (5), 722-728. 
TGA studies of a pyrolytic decomposition of mixtures of olive residue/ 

ranging from 300 to 1273 K) in a nitrogen atmosphere at four heating 
rates 0 = 2, 10, 20 and 50K min -1 . High density polyethylene (HDPE), 
low density polyethylene (LDPE), polypropylene (PP) and polystyrene 
(PS) were selected as plastic samples. Based on the results obtained, 

The first two were dominated by the olive residue pyrolysis, while the 
higher temperatures. Discrepancies between the experimental and 

extent of interactions occurring on pyrolysis olive residue/plastic 
mixtures. The maximum degradation temperatures of each component 
in the mixture were higher than those of the individual components. 
These experimental results indicate a significant synergistic effect 

region. In addition, a kinetic analysis was performed to fit thermo- 
obtained for all materials and their mixtures. 


10/00218 Rapid and catalytic pyrolysis of corn stalks 

Uzun, B. B. and Sarioglu, N. Fuel Processing Technology, 2009, 90, (5), 
705-716. 

Non-catalytic and catalytic rapid pyrolysis of corn stalks was studied in 
a tubular fixed-bed reactor. The optimum operating conditions giving 

500°C, sweeping gas flow rate of 400cm 3 min -1 and heating rate of 

performed at the optimum conditions with catalysts such as ZSM-5, 
HY and USY. The highest liquid yield from the catalytic pyrolysis was 
27.55% with ZSM-5, while the oil from non-catalytic pyrolysis was 
33.30%. In the last part, various spectroscopic and chromatographic 

catalytic pyrolysis converts the long chains of alkanes and alkenes of 

lower than those of non-catalytic pyrolysis. USY catalyst gives the 
highest amount of aromatics among the catalysts used. Moreover, TG- 
DTA analyses were applied on raw materials to investigate thermal 


10/00219 Reconstruction of soot temperature and volume 
fraction profiles of an asymmetric flame using stereoscopic 
tomography 

Huang, Q. et al. Combustion and Flame, 2009, 156, (3), 565-573. 

volume fraction distributions for the asymmetric diffusive flame using a 
tomography technique. A high-resolution camera equipped with a 
stereo adapter was employed to capture stereoscopic flame images, 
which were used to obtain monochromatic line-of-sight flame emission 

least squares algorithm was introduced to reconstruct the emission 
were used to infer local soot temperature and volume fraction. 


ment, the system signal-to-noise ratio should be larger than 62.5 dB. 


10/00220 Residence time investigation of a multiple hearth 
kiln using mineral tracers 

Thomas, R. et al. Chemical Engineering and Processing: Process 
Intensification, 2009, 48, (4), 950-954. 

Kaolin is used in many applications (e.g. paint, plastic and rubber) due 
to its unique properties, including fine particle size, brightness and 
chemical inertness. Properties can be improved by calcination, heating 
the kaolin to high temperatures inducing physico-chemical transform- 

abrasive, due to mullite formation. This is detrimental to product 
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quality; causing processing problems and machinery damagt 
calcination time is too short, the kaolin is not fully calcined, becoi 
highly reactive, an issue for pharmaceutical applications. By contrc 
the exposure time to high temperature, such negative effects 
minimized. Multiple hearth calciners are often used for this ti 
formation, but their operating conditions and configuration n 

difficult to determine kaolin resid— *■'— T " --- - 

consistency, trials were performed 
distribution of an industrial furnace usea t 
Ti0 2 , and talc, Mg 3 Si 4 O 10 (OH) 2 , were used 
kaolin, Al 2 Si 2 0 5 (0H) 4 , and the concentratio 
was detected using X-ray fluorescence. Talc 
• : of 47 ' 


. To ii 

measure the residence time 
used to individually dope the 
is the preferred mineral 


:hroughput of 5.3 tonnes h 


exercise. Simulations were conducted by a total of seven partners 

predicting/reproducing pressure dynamics in different locations and of 
evaluating the performance of different combustion codes and models 

and numerical codes used, and presents the simulated pressure 
transients obtained by the partners in comparison with the experimen¬ 
tal pressure records. The comparative model analysis was made based 

pressure and the characteristic rate of pressure rise were treated as 
in the form of a description of the models, their performance and an 


10/00221 Study on premixed combustion in cylindrical 
micro combustors: transient flame behavior and wall heat 
flux 

Li, J. et at. Experimental Thermal and Fluid Science, 2009, 33, (4), 764- 
773. b k f h • h h 

voltaic (TPV) system. Improving the wall temperature of the micro 

experimental study on the wall temperature and radiation heat flux of a 
series of cylindrical micro combustors (with a backward-facing step) 
was carried out. For the micro combustors with d = 2mm, the regime 

different combustor lengths. Acoustic emission was detected for some 
cases and the emitted sound was recorded and analysed. Under the 
steady-state condition, the effects of the combustor diameter ( d ), 
combustor length (L), flow velocity (w 0 ) and fuel-air equivalence ratio 

measuring the detailed wall temperature profiles. In the case that the 

found at 4>»0.8, independent of the combustor dimensions (d and L) 
and the flow velocity. Under the experimental conditions employed in 
the present study, the positions of the peak wall temperature were 
found to be about 8-11 mm and 4-6 mm from the step for the d = 3 mm 

times of their respective step heights. This result suggests that the 
stabilizing the flame position. 


10/00222 Thermogravimetric study of interactions in the 
pyrolysis of blends of coal with radiata pine sawdust 

Ulloa, C. A. et al. Fuel Processing Technology, 2009, 90, (4), 583-590. 
The co-pyrolysis of coal-biomass blends were studied by using 

interactions that could cause synergic or inhibitory effects during the 
different rank were selected for the study and combined with radiata 

carried out on the individual components and the binary coal-sawdust 
blends (50% p/p) at different heating rates (10, 30, 50°C/min) until 
reaching a maximum temperature of 1200°C. The individual com¬ 
ponents behaved as expected and as is widely described in the 

greater-than-expected volatile yield values. These interactions were 
components in the blend are devolatilized, and are attributed to 


Fire safety 


10/00223 An inter-comparison exercise on CFD model 
capabilities to predict a hydrogen explosion in a simulated 
vehicle refuelling environment 

Makarov, D. et al. International Journal of Hydrogen Energy, 2009, 34, 
(6), 2800-2814. 



station. The exercise was performed in 2007 within the European 
Commission-funded Network of Excellence ‘Hydrogen Safety as an 
Energy Carrier’ (http://www.hysafe.org), which facilitates the safe 

iment in a mock-up of a hydrogen refuelling station was conducted 
jointly by Shell Global Solutions (UK) and the Health and Safety 
Laboratory (UK) in order to study the potential hazards and 
consequences associated with a hydrogen-air mixture explosion. The 

plosion was offered to the network partners for this simulation 


10/00224 Detailed simulations of the transient hydrogen 
mixing, leakage and flammability in air in simple geometries 

Vudumu, S. K. and Koylu, U. O. International Journal of Hydrogen 
Energy, 2009, 34, (6), 2824-2833. 

due to a relatively high density difference. A comprehensive under¬ 
associated flammability limits in air is essential to support the fire 
safety and prevention guidelines. In this study, a buoyancy diffusion 
computational model is developed to simultaneously solve for the 
complete set of equations governing the unsteady flow of hydrogen. A 

behaviour of hydrogen mixing, especially at relatively short times, for 
cylinder bottom into air with open, partially open, and closed tops, and 
Other cases involving the hydrogen releases/leaks at the cylinder top 

spatial and temporal distributions of hydrogen for all the configur- 
formation of flammable zones with implications in the safe and 


10/00225 Development of probabilistic models to estimate 
fire-induced cable damage at nuclear power plants 

Valbuena, G. and Modarres, M. Nuclear Engineering and Design, 2009, 
239, (6), 1113-1127. 

Numerous probabilistic risk assessments (PRAs) have shown that fire 
is a major contributor to nuclear power plant (NPP) risks. However, 


electrical cables and circ 
the NPPs are still a praci 
of physics-based models 


and their potential effects on the safety of 
which to perform consistent and objective 
transfer and the IR ‘K-factor’ models - to estimate ^the likelihood of 

estimate the likelihood of fire-induced cable failure modes, and (2) 
with these failure modes in existing and new NPPs. The models are 

from various fire damage tests sponsored by the nuclear industry and 
the US Nuclear Regulatory Commission (NRC). Among the models 
evaluated, the physics-based heat transfer model is promising because 


10/00226 Laminar burning velocity and Markstein length of 
nitrogen diluted natural gas/hydrogen/air mixtures at 
normal, reduced and elevated pressures 

Miao, H. et al. International Journal of Hydrogen Energy, 2009, 34, (7), 
3145-3155. 

air mixtures, was studied in a constant volume combustion bomb under 

with different hydrogen fractions and diluent ratios under various 
and unstretched burning velocity are reduced with the increase in 

diluent ratio. The velocity reduction rate due to diluent addition is 
determined mainly by hydrogen fraction and diluent ratio, and the 
effect of initial pressure is negligible. Flame stability was studied by 
analysing Markstein length. It was found that the increase of initial 

tends to be more stable with the addition of diluent gas. Generally 
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10 Space heating and cooling/heat pumps 


This paper focuses on hydrogen adsorption on large surface area solids, 

temperature for gas storage process purpose. Therefore, a new 
volumetric device is elaborated to obtain excess adsorption isotherms 

porosities are analysed in the view of hydrogen storage investigation, 
on these results, the total mass and volumetric storage capacity are 
situ capacities were obtained equal to 5.2wt% and 54.5kgH 2 /m 3 . 
related to hydrogen storage process in highly porous packed materials. 


10/00264 Instability phenomena in a two-phase 
microchannel thermosyphon 

Garrity, P. T. et at. International Journal of Heat and Mass Transfer, 
2009, 52, (7-8), 1701-1708. 

The behaviour of a two-phase thermosyphon, consisting of a micro¬ 
insight into the system limiting instability. A microchannel plate has 
been fabricated with 56 square channels that have a 1 x 1 mm cross 

various condenser heights with the heat flux as the control variable. A 
including variations in mass flow rate, temperature, and pressure drop, 
the instability for situations with a uniform heat load. A predictive 


onset of instability, and the threshold heat flux is predicted to within 


10/00265 Integration of the solar thermal energy in the 
construction: analysis of the solar-assisted air-conditioning 
system installed in CIESOL building 

Rosiek, S. and Baffles, F. J. Renewable Energy, 2009, 34, (6), 1423- 
1431. 

In the last few years the solar-powered air-conditioning systems have 

southern Europe. This is mainly due to the increasing higher electrical 
' " " :o summer months due to expanding usage of cooling 


is perio 


af the ; 


' of th 


solar-assisted air-conditioning system installed in the CIESOL building 
collectors and the simple effect LiBr-H 2 0 absorption chiller. Different 

investigated and experimental results show that in practice it is easy to 
the characteristics of the developing building and the solar-assisted air- 
conditions and operation parameters for the solar system through 


10/00266 Inverse estimation for the unknown frost 
geometry on the external wall of a forced-convection pipe 

Chen, W.-L. and Yang, Y.-C. Energy Conversion and Management, 
2009, 50, (6), 1457-1464. 

applied to estimate the unknown frost-layer boundary profile on the 

assumed that no prior information is available on the functional form 
of the unknown profile; hence the procedure is classified as the 


obtained from the direct problem are used to simulate the temperature 
using simulated exact and inexact temperature measurements. Results 
for the test case considered in this study. 


10/00267 Inverse problem of transpiration cooling for 
estimating wall heat flux by LTNE model and CGM method 

Shi, J. and Wang, J. International Journal of Heat and Mass Transfer, 
2009, 52, (11-12), 2714-2720. 

In this work, a transient inverse problem of transpiration cooling is 
estimated by single point temperature measurement. The local thermal 
conservation of transpiration cooling process, and the conjugate 

through three given heat fluxes with given measurement errors. The 
examination shows that with the LTNE model and CGM, satisfactory 
solutions can be obtained. The influences of the variation in thermal 


properties, compressibility and the location of sensor on the accuracy 

in thermal properties and compressibility should be considered when a 
large temperature gradient exists, and the sensor location should be as 

measurements of solid and fluid temperatures are compared. Through 
measurement as the input of the inverse problem is better than using 


10/00268 Investigation of energy transportation capability 
of a phase change slurry through a cold storage-cooling coil 
system 

Ma, X. et al. International Journal of Energy Research, 2009, 33, (11), 
999-1004. 

Microencapsulated phase change materials slurries (MEPCM slurries) 
have the advantage that they can be used as heat transport and storage 
medium, and therefore provide improved continuity of energy 
transport. Energy transportation capability of a MEPCM slurry based 
on Rubitherm RT6 through a cold storage-air handling system was 
investigated for various concentrations and pump powers. The 
transport properties of the MEPCM have been identified. The 
optimum concentration for maximum energy transportation capability 
and energy transportation effectiveness of the system has been found. 
This investigation is intended for determination of the optimum 
concentration of MEPCM slurry for an air conditioning system that 
uses MEPCM slurry as a secondary cooling medium directly into air 
handling units and stored for load shifting. 


during swirl flow boiling of R-134a in a horizontal tube 

Akhavan-Behabadi, M. A. et al. International Journal of Heat and Mass 
Transfer, 2009, 52, (7-8), 1918-1927. 

An experimental investigation has been carried out to study the effect 


of tw 


twisted tapes with different 
one by one. The data were a 
54, 86, 114 and 136 kg/s m 


nsfer. 

horizontal tube during swirl flow boiling of R-134a. The test- 
ist ratios of 6, 9, 12 and 15 were inserted 
The twisted tape inserts increases the 
/aporator. An empirical correlation has also been developed to 


10/00270 Kinetics of water adsorption/desorption under 
isobaric stages of adsorption heat transformers: The effect 
of isobar shape 

Glaznev, I. S. et al. International Journal of Heat and Mass Transfer, 
2009, 52, (7-8), 1774-1777. 

Effect of the shape of equilibrium adsorption isobar on dynamics of 
water adsorption/desorption under isobaric stages of a basic cycle of an 

SWS-1L (CaCl 2 confined to mesoporous silica gel) was used for these 
and concave shapes. From these experiments the conclusion has been 
closely linked^with the shape (convex or concave) of the segment of 

desorption is faster than adsorption for a concave isobar segment and 


10/00271 Local asymptotic stability of an irreversible heat 
pump subject to total thermal conductance constraint 

Huang, Y. Energy Conversion and Management, 2009, 50, (6), 1444- 
1449. 


the total thermal conductance constraint is investigated based on the 
system that is modelled by the differential equation expresses the rate 
and heat rejection processes. From the local stability analysis, it is 

exponentially decays to an asymptotically stable critical point with 


total thermal conductance UA, thermal conductance allocation ratio <j>, 

reservoir T H and heating load Q. The behaviour of solutions of the 
system is presented qualitatively by sketching its phase portrait. One 
eigendirection in a phase portrait is the non-zero constant vector, and 


the other is a function of UA, f, I, Q„, T H and T L . Finally, the local 
asymptotic stability and steady state energetic properties of the 
irreversible heat pump are discussed. 
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1 1 Engines (power generation and propulsion, electrical vehicles) 


10/00295 Variations in gas properties in laminar 
micro-convection with entrance effect 

Gulhane, N. P. and Mahulikar, S. P. International Journal of Heat and 
Mass Transfer, 2009, 52, (7-8), 1980-1990. 

air in laminar forced convection with entrance effect. Two-dimensional 
micro-sized geometry (with axisymmetry) with constant wall heat flux 
boundary condition is considered to predict flow behaviour and 

are numerically solved to account for non-rarefaction scaling effects 

Nusselt number show significant deviation from conventional theory 
that does not consider additional mechanisms that surface. The effect 

studied. 


11 ENGINES 


Power generation and propulsion, 
electrical vehicles 


10/00296 Chemical mechanism for high temperature 
combustion of engine relevant fuels with emphasis on soot 
precursors 

Blanquart, G. et al. Combustion and Flame, 2009, 156, (3), 588-607. 

combustion of a wide range of hydrocarbon fuels ranging from 
methane to iso-octane. The emphasis is placed on developing an 

surrogates for premixed and diffusion flames. Species like acetylene 
(C 2 H 2 ), propyne (C3H4), propene (C 3 H 6 ), and butadiene (C 4 H 6 ) play a 
major role in the formation of soot as their decomposition leads to the 

hydrocarbons (PAH) and the further growth of soot particles. A 


data sets including laminar burning velocities and ignition delay times, 
combustion of engine relevant fuels, additional species should be 

octane), and two aromatics (benzene and toluene) were chosen as 
chemical species representative of the components typically found in 
these fuels. A sub-mechanism for the combustion of these four species 
has been added, and the full mechanism has been further validated. 
Finally, the mechanism is supplemented with a sub-mechanism for the 
formation of larger PAH molecules up to cyclo[cd]pyrene. Laminar 

ability of the mechanism to predict the formation of soot precursors in 
flames. The final mechanism contains 149 species and 1651 reactions 
(forward and backward reactions counted separately). The mechanism 
is available with thermodynamic and transport properties as sup¬ 
plemental material. 


10/00297 Effect of hydrogen addition on the idle 
performance of a spark ignited gasoline engine at 
stoichiometric condition 

Ji, C. and Wang, S. International Journal of Hydrogen Energy, 2009, 34, 
(8), 3546-3556. 

With regard to the improvement of efficiency, combustion stability, and 
aimed at improving engine idle performance through hydrogen 

mixture of gasoline and hydrogen injected into the intake ports 
dedicatedly used to control the injection timings and injection 

timing and idle valve opening, were controlled by the original engine 
electronic control unit (OECU). Various hydrogen enrichment levels 
were selected to investigate the effect of hydrogen addition on engine 


ency, ci 




experimental results showed that thermal efficiency, combustion 
hydrogen addition level. The HC and CO emissions first decrease with 


irichment level, but when hydrogen energy 


10/00298 Heat transfer model for small-scale spark-ignition 
engines 

Wu, Y.-Y. et al. International Journal of Heat and Mass Transfer, 2009, 
52, (7-8), 1875-1886. 

A heat transfer model for small-scale spark-ignition engines has been 
developed based on experimental data of one engine, it may not be so 

transfer rate for different engines, a modified heat transfer model using 
Stanton number based on two engines is proposed. Prediction results of 


cylinder pressure based on the proposed model at 
model. It is found that the proposed model hi 
operation conditions. 


10/00299 Shaker-based heat and mass transfer in liquid 
metal cooled engine valves 

Sander, W. and Weigand, B. International Journal of Heat and Mass 
Transfer, 2009, 52, (11-12), 2552-2564. 

The highly transient process of the working combustion engine 
sodium carries the heat from the hot valve head to the valve stem. Here 

and thermal conduction. The efficiency of these transport mechanisms 
is still not clearly understood, since the design of many liquid cooled 

certain conditions to a breakdown of the system. A simulation of the 

into the highly transient and complex two-phase flow phenomena as 
well as the heat transfer has been realized by means of direct numerical 
simulation (DNS) based on the volume-of-fluid (VOF) method. The 
influence of several relevant influencing factors such as the geometry, 

the fill level is one of the most influencing factors regarding the 
" 'ency of. 


dimensions and in particular the aspect ra 
field it has been shown that liquid cooled valves a 


io of the cavity were almost 
e efficient 

which causes a temporal breakdown of the ‘shaker-effect’. In addition 


influen 


le author: 


s 3D 


heat transfer predictions of the presented type are published in the 


10/00300 Study of the performance, emission and 
combustion characteristics of a diesel engine using poon 
oil-based fuels 

Devan, P. K. and Mahalakshmi, N. V. Fuel Processing Technology, 
2009, 90, (4), 513-519. 

Experiments were conducted to study the performance, emission and 
fuels. In the present work, poon oil and poon oil methyl ester are tested 
with 20% poon oil and 40% poon oil methyl ester separately with 
hydrocarbon and carbon monoxide emissions were observed for poon 

compared to *those of standard 6 dieseh However, a reductioiAn NO* 
emission and an increase in smoke, hydrocarbon and CO emissions 

of standard diesel. The 40% poon oil methyl ester blend showed a 2% 
increase in brake thermal efficiency compared to that of standard 
diesel, whereas other fuels tested showed a decreasing trend. From the 

fuels tested compared to that of standard diesel. The combustion 
characteristics of poon oil methyl ester and its diesel blend closely 


10/00301 Visualization of auto-ignition and pressure wave 
during knocking in a hydrogen spark-ignition engine 

Kawahara, N. and Tomita, E. International Journal of Hydrogen 
Energy, 2009, 34, (7), 3156-3163. 

Visualizations of auto-ignition inside the end-gas region due to flame 
propagation and pressure waves that occur during knocking were 
carried out in a hydrogen spark-ignition engine using a high-speed 
camera. These results demonstrated that auto-ignition in an end-gas 
region that was compressed by the propagating flame front could be 
visualized using the high-speed color camera. A large amount of 
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unburned mixture caused by the auto-ignited kernel explosion 

induced by the initial auto-ignition could be visualized using a video 
camera with a speed of 250 kframes/s. The auto-ignition and pressure 

cylinder wall and piston head, therefore combustion of the lubricant oil 
pressure waves may result in damage to the cylinder wall and piston 


Transport battery development 


10/00302 Battery energy storage technology for power 
systems - an overview 

Divya, K. C. and 0stergaard, J. Electric Power Systems Research, 2009, 
79, (4), 511-520. 

The penetration of renewable sources (particularly wind power) in to 
the power system network has been increasing in the recent years. As a 

satisfactory operation of the power systems. One of the solutions being 
to integrate energy storage devices into the power system network, 
could also be used to increase the profit margins of wind farm owners 

battery energy storage technology and methods of assessing their 
economic viability and impact on power system operation. Further, a 
discussion on the role of battery storage systems of electric hybrid 
vehicles in power system storage technologies had been made. Finally, 
the paper suggests a likely future outlook for the battery technologies 
and the electric hybrid vehicles in the context of power system 
applications. 


10/00303 Diesel fuel reformer for automotive fuel cell 
applications 

Lindstrom, B. et at. International Journal of Hydrogen Energy, 2009, 34, 
(8), 3367-3381. 

hydrogen generation system operating on commercial diesel fuel to 

fuel cell-based auxiliary power unit (APU) has the potential of 
delivering electricity at high efficiencies independent of the heavy- 
duty truck engine. During the reformer development phase, spray 
formation and mixing of reactants proved to be crucial to obtain high 

through a nozzle creating a spray of fine droplets of a size which can 
injected into the mixture chamber and subsequently mixed with the 
of the fuel is being oxidized and produces heat. Autothermal reforming 


insfer 


.talytic st 


reforming. By supplying heat directly to the catalyst surface by an 
oxidation reaction the heat demand of the strongly endothermic steam 

that revealed the importance of avoiding large recirculation zones 
and causing auto-ignition and excessive temperatures in the catalyst. 


refori 
r, while the other fo 


iemg di 


ignition and instability problems. The latter generations exhibited a 
conversion of diesel and the reformer efficiencies are significantly 


10/00304 First principles computational materials design 
for energy storage materials in lithium ion batteries 

Meng, Y. S. and Arroyo-de Dompablo, M. E. Energy Environmental 
Science, 2009, 2, (6), 589-609. 

First principles computation methods play an important role in 
developing and optimizing new energy storage and conversion 

approach aimed at designing better electrode materials for lithium 


can be related to the structural component in the material and can be 

observations, it is hoped to illustrate that first principles computation 
can help to accelerate the design and development of new energy 


10/00305 Hybrid fuel cell-based energy system with metal 
hydride hydrogen storage for small mobile applications 

Guizzi, G. L. et al. International Journal of Hydrogen Energy, 2009, 34, 
(7), 3112-3124. 

system, whose main components are a proton exchange membrane fuel 
cell, a battery pack and an ultracapacitor pack as power sources, and 
metal hydride canisters as energy storage devices, suitable for 
supplying power to small mobile non-automotive devices in a flexible 

prototype are described, showing that the extra components, required 
overall system efficiency, which is always higher than 36% in all the test 

most often at quasi-optimal conditions, near its maximum efficiency 
(i.e. at low/medium loads), because high external loads are met by the 

reason, the metal hydride storage system can be used also under highly 
performance. 


10/00306 Integration of methanol steam reforming and 
combustion in a microchannel reactor for H 2 production: 
a CFD simulation study 

Arzamendi, G. et al. Catalysis Today, 2009, 143, (1-2), 25-31. 

A computational fluid dynamics (CFD) study of the thermal 
integration of the steam reforming of methanol (SRM) and the 

presented. This issue is of interest for in situ H 2 production for 
dimensional simulations have been carried out under relevant 

allow complete methanol reforming and combustion at space velocities 
as high as 50,000 h _1 , with selectivities for H-> above 99% at relatively 
low temperatures in the 270-290 °C range. 


10/00307 Novel surface treatment for hydrogen storage 
alloy in Ni/MH battery 

Zhao, X. et al. International Journal of Hydrogen Energy, 2009, 34, (8), 
3506-3510. 

A novel surface treatment for the MlNi 3 gCoo.75Mno. 4 Alo.2 (La-rich 
mischmetal) hydrogen storage alloy has been carried out by using an 
aqueous solution of HF and KF with a little addition of KBH„. The 
results of scanning electron microscopy (SEM) and energy dispersive 

indicated the formation of Ni 3 B and LaF 3 compounds on the alloy 
for the surface treatment was introduced. The treatment resulted in 

and cycle life of the alloy, especially the high rate dischargeability 
(HRD). The HRD of the treated alloy still remained 54.9% while that 
of the untreated one was only 15.1% at a discharge current density of 
1200 mA/g. 


10/00308 Ten-year efforts and a no-go recommendation for 
sodium borohydride for on-board automotive hydrogen 
storage 

Demirci, U. B. et al. International Journal of Hydrogen Energy, 2009, 
34, (6), 2638-2645. 

In the early 2000s, sodium borohydride (NaBH„) was presented as a 
promising hydrogen storage material with an ideal gravimetric 
hydrogen storage capacity of 10.8wt%. Despite 10-year efforts in 
research and development, the US Department of Energy (US DOE) 
recommended a no-go for NaBH 4 for on-board automotive hydrogen 
storage. The US DOE decision was based on the following obser¬ 
vations: too low effective gravimetric hydrogen storage capacities, 
inefficiency of hydrolysis by-product (NaB0 2 ) recycling, and cost. The 
present paper illustrates this decision using state-of-the-art open 

on automotive applications, the authors attempt to show that NaBFt 4 
may have a potential for portable applications. 
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12 REFRACTORIES/ 
CERAMICS 


Properties, production, applications 


10/00309 Electrically switchable chromogenic materials for 
external glazing 

Cupelli, D. et at. Solar Energy Materials and Solar Cells , 2009, 93, (3), 
329-333. 

The development of chromogenic materials is important for their 
adjusting light and heat filters in the external glazing of buildings, 
liquid crystal dispersions, which show independent electro-optical and 
Nevertheless, for the external glazing of buildings, it is recommended 

by rough surfaces fluid mixtures of a low molecular mass liquid crystal 

electrolyte molecules in order to obtain transparent films after a 
polymerization process. Upon application of an ac electric field, the 
device becomes opaque and if a dc field is added, the cell changes 

electro-optical/chromogenic response and physical chemical properties 


10/00310 Formation and optical properties of copper 
nanoclusters in a silicate glass 

Zhang, J. and Sheng, J. International Journal of Hydrogen Energy , 
2009, 34, (8), 3531-3534. 

In this letter, copper nanoclusters formation was observed in Cu-doped 
ing. After heating at 460 °C for 45 min, the Cu nanoclusters formed 

irradiated sample. The critical temperature around at 460 °C was found 
in the irradiated sample to form Cu nanoclusters. Thermal annealing at 
the temperature above this critical point would form Cu nanoclusters 
both in the irradiated and un-irradiated glasses. Compared to the un¬ 
electrons, and then more Cu + could trap electrons to form atoms. 

10/00311 High-efficiency multistable switchable glazing 
using smectic A liquid crystals 

Gardiner, D. J. et al. Solar Energy Materials and Solar Cells, 2009, 93, 
(3), 301-306. 

Presently, nematic polymer dispersed liquid crystals (PDLCs) that are 
used in switchable glazing technology require constant power to 

In this paper, a novel switchable glazing technology, based around a 
described which does not require constant power to operate or exhibit 
optically opaque state due to the motion of ionic material whereas the 

free clear state. Multistable (greyscale) operation is possible through 
the application of intermediate frequencies or voltages; the threshold 

voltage-induced state is preserved indefinitely after removal of the 
voltage leading to low power consumption. 

10/00312 Hydrodynamic and mass transfer efficiency of 
ceramic foam packing applied to distillation 

Leveque, J. et al. Chemical Engineering Science, 2009, 64, (11), 2607- 
2616. 

acoustical behaviour) that make them attractive for applications such 
or structured catalyst supports have demonstrated higher performance 
behaviour of foams in monophasic and countercurrent systems and 
application of ceramic foam to distillation. The ,8-SiC foam contains 5 

dry and wet packing, flooding behaviour, and dynamic liquid hold-up 
transfer efficiency in terms of the height equivalent to theoretical plate 


(HETP) was determined by total reflux experiments using a mixture of 

results were used to develop a set of correlations describing pressure 
drop and liquid hold-up in terms of a dimensionless number. The 

pared with classical packing materials used in distillation. 


10/00313 KrF-excimer laser irradiation on the soda-lime 
silicate glass 

Zhang, J. et al. International Journal of Hydrogen Energy, 2009, 34, (7), 
3197-3200. 

Defects induced by KrF-excimer laser irradiation in the soda-lime 
silicate glass were studied by means of optical spectrophotometric and 


bands at peak position of 610, 420, a 
resolution method. The defects of 
electrons correlated to the absorption 


275 nm were determined in the 
i-bridging oxygen hole centers 
i. The induced 


10/00314 Temperature amplification during laser heating of 
polycrystalline silicon microcantilevers due to temperature- 
dependent optical properties 

Serrano, J. R. et al. International Journal of Heat and Mass Transfer, 
2009, 52, (9-10), 2255-2264. 

investigated experimentally and numerically for 500 pm long, 250 pm 

irradiated by an 808 nm continuous-wave laser. Temperature profiles 
were measured using Raman thermometry at 314 and 532 mW of laser 
power, and the microcantilever peak temperature was measured for 
laser powers up to 719 mW. A modular technique for multilayered 
structures is used to calculate the optical absorption in polysilicon 

obtained between the measured and calculated temperature profiles 

amplification of peak temperature for laser powers between 415 and 
440 mW is shown to be a result of peaks in the temperature-dependent 
optical ahsorptance. 


10/00315 Well-aligned single-crystalline silicon nanowire 
hybrid solar cells on glass 

Huang, J.-S. et al. Solar Energy Materials and Solar Cells, 2009, 93, (5), 

Hybrid solar cells are fabricated on the glass substrate using well- 
aligned single-crystalline Si nanowires (SiNWs) and poly(3-hexylthio- 
phene):[6,6]-phenyl-C 6 i-butyric acid methyl ester (P3HT:PCBM). 
Their key benefits are discussed. The well-aligned SiNWs are 
fabricated from Si wafer and transferred onto the glass substrate with 
the P3HT:PCBM. Such SiNWs provide uninterrupted conduction paths 
for electron transport, enhance the optical absorption to serve as an 

exciton dissociation. These investigations show that SiNWs are 

performance by increasing the short-circuit current density from 7.17 
to 11.61 mA/cm 2 . 


13 ALTERNATIVE ENERGY 
SUPPLIES 


Biofuels and bioconversion energy 


10/00316 An ablation model for the thermal decomposition 
of porous zinc oxide layer heated by concentrated solar 
radiation 

Dombrovsky, L. et al. International Journal of Heat and Mass Transfer, 
2009, 52, (11-12), 2444-2452. 

irradiation is considered. The process is well described by a transient 
ablation model that couples radiation, conduction, and convection heat 

factor dependent on the porosity, grain/pore size, and convective 
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presents a method to develop a computerized tool, based on the ACT- 
R cognitive architecture, to evaluate the logical task flow in the EOPs, 
verifying if the timing assumptions for operator’s actions contained in 
the procedure scripts can be accomplished by the human operators. 
The tool is used to model the nuclear power plant (NPP) operator crew 
tasks during a loss of coolant accident (LOCA) simulation. To validate 

operators need to accomplish actions and compare these time intervals 
The tool proved to be an adequate way to validate the logical task flow 
execute their actions and an adequate waiting (free) time between 


the logical task flow and quality issues of the hundreds of NPPs 


10/00366 A one-dimensional model of vertical gas plume 
migration through a heterogeneous porous medium 

Silin, D. et at. International Journal of Greenhouse Gas Control, 2009, 3, 
(3), 300-310. 

dioxide into deep geological formations as a means of avoiding its 
injected greenhouse gas stays in the injection zone for a geologic time, 
mineralization. However, one of the potential problems associated with 

inadvertently created conduits in the cap rock may result in a gas 
leakage from primary storage. Even in supercritical state, the carbon 

brine. Buoyancy tends to drive the leaked C0 2 plume upward. 
C0 2 flow, including estimation of time scales associated with plume 
monitoring policy, and regulations for safe carbon dioxide geologic 

vertical plume propagation velocity taking into account the density and 
viscosity contrast between C0 2 and brine. They describe buoyancy- 

Leverett type model. The model predicts that a plume of supercritical 
not migrate upward like a bubble in bulk water. Rather, it spreads 

formula requiring no complex numerical calculations describes the 
velocity of plume propagation. This solution is a simplification of a 
more comprehensive theory of countercurrent plume migration. In a 
layered reservoir, the simplified solution predicts a slower plume front 

harmonic mean permeability. In contrast, the model yields much higher 
plume propagation estimates in a high-permeability conduit like a 
vertical fracture. 


10/00367 A three-dimensional inverse geometry problem in 
estimating the space and time-dependent shape of an 
irregular internal cavity 

Huang, C.-H. and Chen, C.-A. International Journal of Heat and Mass 
Transfer, 2009, 52, (7—8), 2079—2091. 

problem) to estimate the unknown space and time-dependent irregular 
method (SDM) and a general purpose commercial code CFD-ACE+ is 

algorithm is examined based on the simulated measured temperature 
distributions on the outer surface by an imaginary infrared scanner. 
The advantage of calling CFD-ACE+ as a subroutine in this shape 
identification problem lies in its characteristics of automatic mesh 

handling of the moving boundary problem. Two numerical test cases 

identification algorithm by using different types of cavity shapes, initial 
guesses and measurement errors. Results show that excellent esti- 

obtained. 


10/00368 Applications of computational intelligence 
techniques for solving the revived optimal power flow 
problem 

AlRashidi, M. R. and El-Hawary, M. E. Electric Power Systems 
Research, 2009, 79, (4), 694-702. 

Computational intelligence tools are attracting added attention in 
different research areas and research in power systems is not different. 

regard to the optimal power flow (OPF). Then, it offers a brief 


summary of major computational intelligence tools. A detailed cover- 
computational intelligence techniques is presented next. 


10/00369 Combined cyclic voltammetry and in situ 
electrochemical atomic force microscopy on lead electrode 
in sulfuric acid solution with or without lignosulfonate 

Hirai, N. et al. Journal of Power Sources, 2009, 191, (1), 97-102. 

The effect of lignosulfonate (LS) on electrochemical reaction of lead 

M^ a o S r a 7TM el H 2 Sqf a aqLouf To1ution S with" 1 if'ui^lOO 1 or 

electrochemical S atomfc Cy force V °microscopy C (EC-AFM), as well * as 
rotating ring disk electrode. The anodic peaks of the CVs, which 
correspond to overall reaction of Pb + S0 4 -» PbS0 4 + 2e“, shifted 

positive when LS was added or the concentration of H 2 S0 4 was lower. 
The anodic capacities of the CVs increased with addition of LS when 
the concentration of H 2 S0 4 was lower. When LS was added, the anodic 

H 2 S0 4 solution at higher sweep rate, while the anodic capacity slightly 
decreased in 7.1 M H 2 S0 4 solution with addition of LS at sweep rate of 
lOmVmin -1 ; that is, in most concentrated H 2 S0 4 solution at lower 
sweep rate in this paper. Two cathodic peaks of the CVs were observed 

negative with increase of LS. Lead sulfate crystals dissolved at more 
negative potential with increase of LS. LS up-took Pb 2+ ions in H 2 S0 4 
aqueous solution during discharging. 


10/00370 Computation accuracy and efficiency of a power 
series analytic method for two- and three-space-dependent 
transient problems 

Aboanber, A. E. and Hamada, Y. M. Progress in Nuclear Energy, 2009, 


51, (3), 451—464. 

reactor benchmark problems is needed to s 




: of a 


very large thermal flux peak in the reflector makes this a very difficult 
include a numerical solution for the time-dependent neutron diffusion 
a new parameter (a) which can reduce the rapid increase in magnitude 


.. Thesi 


oefficiei 


equations and treating terms of the same degree to obtain a modified 
kinetic diffusion equations. The validity of the algorithm was tested 

first one is the two-dimensional TWIGL seed-blanket reactor kinetics 
problem. The second is the two- and three-dimensional LAR BWR 
benchmark problem simulating a rod drop accident of a BWR core. 
The third is the three-dimensional LMW LRA transient problem which 

obtained results with the proposed PWS code are compared with those 
excellent performance. 


10/00371 Development of a model for calculating the 
longwave optical properties and surface temperature of a 
curved Venetian blind 

Chaiyapinunt, S. and Worasinchai, S. Solar Energy, 2009, 83, (6), 817— 
831. 

calculating the longwave optical properties of a curved Venetian blind. 

ance of the glass window installed with a Venetian blind in terms of 
thermal comfort. The blind, whose optical properties are considered 
non-specular, is modelled as an effective layer. The effect of slat 
curvature is included in the developed model. A six surface enclosure 
formed by two consecutive slats is used to analyse for the longwave 
optical properties of the effective layer. The longwave optical proper- 

oped by using the radiosity method. The steady state energy balance 
method along with the developed longwave optical properties are used 
to determine the surface temperature of the effective layer. The 

window surface with an adjacent Venetian blind is^ adopted in the 

windows with Venetian blinds with respect to thermal comfort, is 
surface temperature of the Venetian blind is compared with the surface 
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temperature of the Venetian blind obtained from the 
temperature is good. 

10/00372 Development of the three-dimensional numerical 
generation of response factors method of conductive 
temperatures in passive cooling earth-contact components 

Zoras, S. and Kosmopoulos, P. Solar Energy, 2009, 83, (6), 862-872. 
This paper reports on the development and application of a method for 

alternate form for the prediction of earth-contact heat transfer. The 
a finite volume technique based numerical model. Initially, a ‘pre¬ 
hours for use as a time series by the response factor technique in the 


obtain accurate predictions of the component’s hourly temperature 
addressing temperature profiles in structural components. The ‘state 
conductive temperature response factors at 
dimensional earth-contact temperature profiles, which interact with 


predicted fast and accurately. The structural earth-contact passive 
dimensional numerical model, with no need of past experimental data 


temperature profiles. 


arth-cc 


10/00373 e 
research 

Nishihara, K. 


-Science in high energy density science 

;t at Fusion Engineering and Design, 2009, 83, (2-3), 525- 
This study presents three achievements related to e-Science 
of new database system for nation-wide users of the high power 


high 


:a Unb 


rsitywi 




an XML-database, which provide efficient, accurate and flexible R&D 
processing. They also constructed a EUV-GRID portal system for 
integrated computer simulations of laser produced plasma-extreme 
ultraviolet (LPP-EUV) light si ' ' . 


enctng 


v for 


integrated simulations. A dynamical domain decomposition method in 
adaptive load balancing for heterogeneous computing environments 

successfully performed large scale MD-message passing interface 
(MPI) simulations on cluster computers connected through Super- 
-using the National Research Grid Initiative (NAREGI GRID) 


SINET 

grid middleware and the new algorithm. 

10/00374 Effect of sample shape on counter-current 
spontaneous Imbibition production vs time curves 

Mason, G. et al. Journal of Petroleum Science and Engineering, 2009, 
66, (3-4), 83-97. 

Counter-current spontaneous imbibition experiments on porous media 
cores are sealed on some of the faces, and experiments then give 
different shape. Results can be correlated for rock properties (porosity 
tension). A single overall scale factor is usually used^ to ^correlate for 

(a) frontal displacement and (b) constant saturation behind the front, a 
te function and a new core shape scale factor. These assumptions 


i of Ma t 


ct the s 


of the production vs time curves. In order to challenge the predictions 

factors, counter-current spontaneous imbibition experiments were 
carried out with matched oil-saturated cores of different shape using 
spontaneously displace 


cylindrical c 
into a contracting o 


used with either the inner or 
expanding volume. Analysis of the experimental 


results with the new theory confirmed that the Ma and Ruth scale 


marginally better for extreme shape variations. The theory also predicts 
that all of the results should be linked by a universal properties factor 
(G). The variability of the G factor can be explained by some of the 
cores not having enough exposed surface and not enough rock depth. 

between the scale factors. For reproducible results it appears that a 
thickness (open face to no-flow boundary) of at least 1 cm. 


10/00375 Experimental and numerical investigation of non- 
predictive phase-control strategies for a point-absorbing 
wave energy converter 

Lopes, M. F. P. et al. Ocean Engineering, 2009, 36, (5), 386^102. 
absorber wave energy converters. This study deals with validation of 

column (OWC) inside a fixed vertical tube of small circular cross- 
section by small-scale testing. The paper describes experimental and 

latching control techniques that do not require the prediction of waves 
absorbing devices. In the experimental set-up, the upper end of the 
be controlled to give a latching of the inner free surface movement. 

measure of the energy extraction. The control was realized by using the 
real-time measurement signals for the inner and outer surface 

and applied in numerical simulation. In the case the OWC’s diameter is 
smaller than the draft, the free surface movement inside the tube can 
problem an analytical solution is known. In addition, the mathematical 

inside the chamber and the pressure drop across the valve. Exper¬ 
imental results were used to calibrate some of the model parameters, 

linear, first-order differential equations. Time-domain integration was 
compare with experimental results. 


10/00376 Fast camera imaging of dust in the Dlll-D tokamak 

Yu, J. H. et al. Journal of Nuclear Materials, 2009, 390-391, 
216-219. 

Naturally occurring and injected dust particles are observed in the 
DIII-D tokamak in the outer midplane scrape-off-layer (SOL) using a 
visible fast-framing camera, and the size of dust particles is estimated 


istng th 


le lifeti 


carbon. sphere. Using this method, the lower limit of detected dust 
300 m/s with velocities” inversely correlated with dust size. Pre- 


at the lower divertor in an ELMing H-mode discharge using the 
found to be at the lower size limit of detection using the camera with 


10/00377 Flow towards a guarded sampling probe: 
modelling of a 2D flow cell 

Sherwood, J. D. Journal of Petroleum Science and Engineering, 2009, 
66, (3-4), 133-142. 

Analytic and numerical methods are used to predict fluid flow in a thin 
port at the midpoint of one of the edges of the sheet. The aim is to 

Such samples are usually contaminated with drilling fluid filtrate that 
eliminate this contamination. Complex variable techniques are used to 
the two fluids is sharp, and filtrate and original pore fluid have 

numerical reservoir simulator, and agreement is reasonable once 
numerical dispersion has been accounted for. Numerical results are 
also obtained for the case when the viscosities of the two fluids differ. 
The results give confidence in the use of 3-dimensional numerical 

wellbore, and thereby to optimize the design of such probes. 
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10/00378 Fuzzy-based methodology for performance 
assessment of emergency planning and its application 

Chen, G. and Zhang, X. Journal of Loss Prevention in the Process 
Industries, 2009, 22, (2), 125-132. 

Emergency planning is the guidance in emergency responses and its 
performance can influence the whole rescue process. Hence aiming at 
improving the emergency planning performance and further promoting 
the rescue efficiency, there is an urgent requirement to appraise the 
performance of emergency planning. A mature emergency system is the 
premise to ensure emergency planning to be performed perfectly. First, 
the maturity of emergency system is evaluated qualitatively by 
comparing the challenge caused by potential risk and emergency 
capability formed by emergency system. If the emergency capability can 
encounter the potential risk, the emergency system is viewed as mature. 
Second, functional attributes are analysed and the performance 
assessment index system of emergency planning is set up by 
characterizing the attributes in detail. Third, according to the 

assessment method for emergency planning is put forward through 
the combination of Analytic Hierarchy Process (AHP) and fuzzy 
theories. In the method, defuzzification is introduced so as to achieve 
the integrated performance of emergency planning and performance 

performance indices can be used as references to improve the 

petrochemical materials storage depot indicates that the disadvantages 
existing in the emergency system and emergency planning can be found 
out through the assessment results and the advices given to the depot 
improve the emergency system maturity and the emergency planning 
performance. 


10/00379 Investigation of karst collapse based on 3-D 
seismic technique and DDA method at Xieqiao coal mine, 
China 

Zuo, J. P. et at. International Journal of Coal Geology, 2009, 78, (4), 
276-287. 

Karst collapse is a serious geological problem in most of the coal mines 
well. The present study is aimed at investigating subsidence mechanism 
south of China. A method of three-dimensional (3-D) seismic 
the karst collapse at Xieqiao, and the discontinuous deformation 

analyse the subsidence mechanism. The results indicated that DDA 
could approximately simulate and back analyse the subsidence process 
and strata deformation fields. The subsidence processes of the collapse 
column depend on the sizes of the karst caves. With the continuous 

strata and fracture zone will be formed around the karst cave. 
Moreover, they will gradually expand upwards along the vertical 
direction. The paper also indicates that the subsidence failure stage 

working face so as to cause a rock burst. The effects of the friction 
angle of rock strata on the subsidence mechanism were reported firstly 
based on DDA. 


10/00380 Investigation of the effect of chemistry models on 
the numerical predictions of the supersonic combustion of 
hydrogen 

Kumaran, K. and Babu, V. Combustion and Flame, 2009, 156, (4), 826- 
841. 

predictions of supersonic combustion in a model combustor is 
calculations with a detailed chemistry model (with 37 reactions and 
carried out. These results are compared with earlier results obtained 

injection, are considered to evaluate the impact of the chemistry 
of major species, minor species, dimensionless stagnation temperature, 
combustor length are presented and discussed. Overall performance 
draw inferences on the nature (whether mixing- or kinetic-controlled) 

imental data reported in the literature. The calculations show that 
than what is predicted by single step chemistry. In addition, it is also 


shown that multi step chemistry predicts intricate details of the 
distance. 


10/00381 Numerical analysis of thermal striping induced 
high cycle thermal fatigue in a mixing tee 

Lee, J. I. et al. Nuclear Engineering and Design, 2009, 239, (5), 833-839. 
Thermal striping, characterized by turbulent mixing of two flow 


is of coolant near the pipe w 
' "atigue ' " " ' ' 


e of the main causes of 


thermal striping are on the order of several Hz. Thermal striping 

topics that should be addressed for the life management of light water 
reactor (LWR) piping systems. This study focuses on numerical 
analyses of the temperature fluctuations and structural response of 
coolant piping at a mixing tee. The coolant temperature fluctuations 
are obtained from Large Eddy Simulations that are validated by 
experimental data. For the thermal stress fatigue analysis, a model is 

affecting fatigue-cracking failure. This study shows that the tempera- 


'e differf 


d fluids ( 


« junc 


re the 


10/00382 On the consistency of mechanistic 
multidimensional modelling of gas/liquid two-phase flows 

Podowski, M. Z. Nuclear Engineering and Design, 2009, 239, (5), 933- 
940. 

The purpose of this paper is to present an overview of selected aspects 
formulation of governing equations, gas/liquid interfacial forces and 
mathematical and computational models are discussed, including the 

fluid dynamics (CMFD). Major differences and similarities are 
analysed between the interpenetrating-fluids multifield modelling 

formulated under which the multifield modelling framework is 
between the continuous and dispersed fields are discussed, including a 
interfacial forces between the continuous liquid and dispersed bubbles, 
and breakup is presented. 


10/00383 Retrieval of thermal properties in a transient 
conduction-radiation problem with variable thermal 
conductivity 

Das, R. et al. International Journal of Heat and Mass Transfer , 2009, 52, 
(11-12), 2749-2758. 

This article reports an inverse analysis of a transient conduction- 
retrieval of parameters is accomplished by minimizing the objective 
measured and the assumed temperature fields. The measured 

lattice Boltzmann method (LBM) and the finite volume method 
(FVM). In the direct method, the FVM is used to obtain the radiative 
information and the LBM is used to solve the energy equation. With 
perturbations imposed on the measured temperature data, minimiz- 

algorithm. The accuracies of the retrieved parameters have been 
and the mutation rates, the population size, the number of generations 


10/00384 Robust hydrogen detection system with a 
thermoelectric hydrogen sensor for hydrogen station 
application 

Nishibori, N. International Journal of Hydrogen Energy, 2009, 34, (6), 
2834-2841. 

A prototype hydrogen detection system using the micro-thermoelectric 
hydrogen sensor (micro-THS) was developed for the safety of hydrogen 
infrastructure systems, such as hydrogen stations. The authors have 

the international standard of Exd II CT3, and carried out an explosion 
strength test, explosion and fire hazard tests, and an impact test. The 
hydrogen sensing performance of the detection part of this prototype 
system showed a good linear relationship between the sensing signal 

concentrations from 10 ppm to 40,000 ppm (4 vol.%). This prototype 
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15 Environment (C0 2 , NO x , S0 2 and particulate emissions) 


adsorption on the surface of the nanomaterial. For the other two 

BaY zeolite in the presence of co-adsorbed water. Adsorption of ls O- 
labelled carbon dioxide and theoretical quantum chemical calculations 


10/00438 Carbon sequestration in coal-beds with structural 
deformation effects 

Liu, G. and Smirnov, A. V. Energy Conversion and Management, 2009, 
50, (6), 1586^1594. 

reduce the concentration of greenhouse gas in the atmosphere and to 
ie considered is the stability of the coal-bed with the increased 




n. It is 


from the coal seam caused by structural deformation. Meanwhile, 


geological coal basin as fracture state and phase equilibrium, especially 
the porosity, permeability and saturation of the coal seam. In this 


of predicting carbon dioxide storage in the environment of a typical 
considered in the deformation analysis of carbon dioxide sequestration 
between simulations with and without the account of structural 

deformation in carbon sequestration is feasible by directly coupling 
structure terms to a variable saturated model. Moreover, introducing 

important because it affects the fluid flow and leads to a faster drop of 
phase. This faster drop directly results in the diminished carbon 
deformation modelling in carbon sequestration simulations can provide 

monitoring the effective stress and displacement of coal-bed basin 
during carbon dioxide injection. 


10/00439 Carbonic anhydrase-facilitated 0O 2 absorption 
with polyacrylamide buffering bead capture 

Dilmore, R. et at. International Journal of Greenhouse Gas Control, 
2009, 3, (4), 401-410. 

A novel CCL separation concept is described wherein the enzyme 
carbonic anhydrase (CA) is used to increase the overall rate of C0 2 
absorption after which hydrated C0 2 reacts with regenerable amine¬ 
bearing polyacrylamide buffering beads (PABB). Following saturation 
of the material’s immobilized tertiary amines, CA-bearing carrier water 

material is thermally regenerated. Process application of this concept 



capacity of a column of amine-bearing polymeric material was 

metric analysis (TGA) for beads of three acrylamido buffering 
monomer ingredient concentrations: 0 mol/kg bead, 0.857 mol/kg bead, 
and 2 mol/kg bead. TGA results demonstrate that C0 2 -bearing capacity 

78% of the theoretical C0 2 -bearing capacity was realized in prepared 
PABB samples (0.857 mol/kg recipe). The highest observed C0 2 - 
bearing capacity of PABB was 1.37 mol of C0 2 per kg dry bead. TGA 
was also used to assess the regenerability of C0 2 -loaded PABB. 
Preliminary results suggest that C0 2 is partially driven from PABB 
samples at temperatures as low as 55 °C, with complete regeneration 
occurring at 100 °C. Other physical characteristics of PABB are 
discussed. In addition, the effectiveness of bovine carbonic anhydrase 

drawbacks of the proposed process are discussed. 


10/00440 Characterization of flue gas desulfurization 
particulates in equalization basins 

Iannacone, M. M. et at. Fuel, 2009, 88, (9), 1580-1587. 

Particulates in pilot-scale flue gas desulfurization (FGD) scrubber 
water were characterized by powder X-ray diffraction, scanning 


nergy dispersive spectroscopy, and size 
v after settling in an equalization basin of 


a pilot-scale constructed wetland treatment system. Three sources were 

FGD wet scrubbing processes, coal combustion byproducts, and 
uncombusted material from coal. Gypsum (CaS0 4 -2H 2 0) from the 
FGD scrubbing process comprises —95% of the particulates. Iron oxide 
particles and cenospheres in the particulate samples are interpreted as 
coal combustion products. Particles interpreted as originating from 
unburned coal contain carbon and metals including Zn and Fe. The 

Fe, and Si, with maximum mean content of individual elements ranging 


from 13% to 70% among particle types. Less abundant elements 


10/00441 Combining GTL fuel, reformed EGR and HC-SCR 
aftertreatment system to reduce diesel NO* emissions. 

A statistical approach 

Rodriguez-Fernandez, J. et al. International Journal of Hydrogen 
Energy, 2009, 34, (6), 2789-2799. 

An ultra-low sulfur diesel (ULSD) fuel and a synthetic gas-to-liquid 
(GTL) fuel, besides different types of standard and reformed exhaust 
gas recirculation (EGR), were evaluated in a single-cylinder, direct 
injection, diesel engine equipped with hydrocarbon-selective catalytic 
reduction (HC-SCR) aftertreatment system. The results obtained were 

most significant factors that affect NO, emissions and to search for the 

For that purpose, a fully crossed factorial experimental design was 
used, including two different engine speeds (1200 and 1500 rpm), two 
engine loads (25% and 50%), and four EGR/REGR ratios (0%, 10%, 
20% and 30%) resulting in almost one hundred tests. An optimal 
combination of fuel type, REGR type and REGR ratio was proved to 
reduce around 89-95% of the reference NO* emissions. In general, at 
25% engine load GTL fuelling combined with the reformed EGR with 
the highest hydrogen content was found the most desirable, as the 
hydrogen sharply increased the NO* conversion in the SCR catalyst. 
Differently, at 50% load standard EGR was sufficient to reach high 
NO* reductions. These findings may be used for the implementation of 
a system on-board capable to switch from EGR to REGR, which will 
help engine manufacturers to meet the future emission regulations. 


10/00442 Experimental study on mercury transformation 
and removal in coal-fired boiler flue gases 

Wang, Y. et al. Fuel Processing Technology, 2009, 90, (5), 643-651. 

fired power stations in China. The standard Ontario Hydro Method 
(OHM) was used into the flue gas mercury sampling before and after 
fabric filter (FF)/electrostatic precipitator (ESP) locations in these 

Hg°, Hg 2+ and Hg p in flue gas, was analysed by using the EPA method. 
The solid samples such as coal, bottom ash and ESP ash, were analysed 
by DMA 80 based on EPA Method 7473. Through analysis the mercury 
speciation varied greatly when flue gas went through FF/ESP. Of the 

OTI-MjepgffIm 3 *'before^/ESP''and'oTl^LM pg/Nm 3 ^after FF/ 
ESP; the concentration of Hg° ranges in 1.18-33.63 pg/Nm 3 before FF/ 
ESP and 0.77-13.57 pg/NnY after FF/ESP, and that of Hg p is in the 
scope of 0-12.11 pg/Nm 3 before FF/ESP and 0-0.54 pg/Nm 3 after FF/ 
ESP. The proportion of Hg 2+ ranges from 4.87%-50.93% before FF/ 
ESP and 2.02%-75.55% after FF/ESP, while that of Hg° is between 
13.81%-94.79% before FF/ESP and 15.69%-98% after FF/ESP, with 
that of Hg p is in the range of 0%^15.13% before FF/ESP and 0%- 
11.03% after FF/ESP. The mercury in flue gas mainly existed in the 
forms of Hg° and Hg 2+ . The concentrations of chlorine and sulfur in 

gas entering air pollution control devices. The concentrations of 
significant effects on mercury emissions. 


10/00443 Greenhouse gas emissions from low-temperature 
oxidation and spontaneous combustion at open-cut coal 
mines in Australia 

Carras, J. N. et al. International Journal of Coal Geology, 2009, 78, (2), 
161-168. 


Spontaneous combustion and low-temperature oxidation of waste coal 
greenhouse gas emissions. In this paper, emission fluxes of C0 2 and 
Hunter Valley and Bowen Basin in Australia are presented. The data 
geneous nature of spoil pile material and permeability of surfaces. 

broad categories according to the intensity of the spontaneous 
combustion present in the material. Average emissions ranged from 
about 12 kg C0 2 -e yr^m 2 to 8200 kg C0 2 -e jr^m” 2 , depending on 
the intensity of the spontaneous combustion. There was also, within the 

emission flux with increasing surface temperature. A key finding of 
piles where there is no spontaneous combustion, but only low- 


However, further research is required to quantify the degree to which 
anthropogenic atmospheric C0 2 burden. 
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10/00444 Low-energy sodium hydroxide recovery for C0 2 
capture from atmospheric air - thermodynamic analysis 

Mahmoudkhani, M. and Keith, D. W. International Journal of Green¬ 
house Gas Control, 2009, 3, (4), 376-384. 

greenhouse gases must be lowered. Direct capture of C0 2 from 






systematically managing dispersed emissions. The most commonly 
absorbs C0 2 in an alkaline absorbent, i.e. sodium hydroxide producing 
most of the previous works it was assumed that the absorbent would be 

using a lime and calcium carbonate causticization cycle. The authors 
describe a novel technique for recovering sodium hydroxide from an 
aqueous alkaline solution of sodium carbonate and present an end-to- 
end energy and exergy analysis. In the first step of the recovery process, 

sodium hydroxide solution using a two-step precipitation and crystal- 

been of interest for the pulp and paper industry and has been tested at 
regenerated and carbon dioxide is liberated as a pure stream, which is 
grade heat than conventional causticization and the maximum 
may allow a substantial reduction in the overall cost of direct air 


10/00445 NO emission on pulverized coal combustion in 
high temperature air from circulating fluidized bed - an 
experimental study 

Zhu, J. et al. Fuel Processing Technology, 2009, 90, (5), 664-670. 

High temperature air was adopted by combustion in high excess air 
ratio in a circulating fluidized bed. Experiments on pulverized coal 
combustion in high temperature air from the circulating fluidized bed 
were carried out in a down-fired combustor with the diameter of 
220 mm and the height of 3000 mm. The NO emission decreases with 

and the NO emission increases with excess air ratio, furnace 


fired combustor. 

10/00446 Pathways for conversion of char nitrogen to nitric 
oxide during pulverized coal combustion 

Molina, A. et al. Combustion and Flame, 2009, 156, (3), 574-587. 

The conversion of nitrogen in char (char-N) to NO was studied both 
experimentally and computationally. In the experiments, pulverized 
coal char was produced from a US high-volatile bituminous coal and 
burned in a dilute suspension at 1170K, 1370K and 1570K, at an 
excess oxygen concentration of 8% (dry), with different levels of 
background NO.. In some experiments, hydrogen bromide (HBr) was 

high temperature promoted the conversion of char-N to NO. HBr 

temperature. At 1170 K the presence of HBr increased NO production 
by 80%, whereas the addition of HBr decreased NO production at 
higher temperatures by 20%. To explain these results, three mechan- 

evaluated with computational models that simulated (a) homogeneous 

and (b) homogeneous chemistry in the boundary layer surrounding a 
reacting particle. The observed effect of HBr on NO production could 

release of HCN from the char particle. Release of HCN also explained 


hanges 

Thus, the combination of experiments a: 

HCN ei ' '■ " . ' 

an essential role in net NO production. 




concern science and technology, law and regulation, economics, and 

views, a large-scale questionnaire conducted in 2006, and discussions in 
two stakeholder workshops (2006 and 2007). Part I of this paper aims 

technical, legal and economic issues. There are no compelling 
be widely deployed in the forthcoming decades as part of a package of 
ment, governments at both the EU and Member State levels have an 

V ' g ‘ ;ntal 

ong- 


10/00448 The acceptability of C0 2 capture and storage 
(CCS) in Europe: an assessment of the key determining 
factors: part 2. The social acceptability of CCS and the wider 
impacts and repercussions of its implementation 

Shackley, S. et al. International Journal of Greenhouse Gas Control, 
2009, 3, (3), 344-356. 

Part 1 of this study presented the findings of the EU ACCSEPT project 
(2006-2007) with regards to scientific, technical, legal and economic 
issues. Part 2 presents the analysis of social acceptability on the part of 

acceptability of C0 2 capture and geological storage (CCS) within the 
Clean Development Mechanism (CDM) of the Kyoto Protocol. The 
debate over the inclusion of CCS within the CDM is caught-up in a set 
of complex debates that are partly technical and partly political and, 

concerns that support for CCS will detract from support for other low- 
carbon energy sources, although no evidence was found that support 
for CCS is currently detracting from support for renewable energy 

at understanding, engaging with, and communicating to, the lay public 

currently weak and inadequate, despite well-meaning statements from 
governments and industry. 


10/00449 The use of guide to the expression of uncertainty 
in measurement for uncertainty management in National 
Greenhouse Gas Inventories 

Velychko, O. and Gordiyenko, T. International Journal of Greenhouse 
Gas Control, 2009, 3, (4), 514-517. 

Significant attention is paid to common questions relative to the 
estimates of the results of the definition of the environmental 
uncertainty and the variants of its estimation in international 
concerning the uncertainty estimates of obtained results, shown in well- 
Metrological and environmental guide’s comparison has shown 

simplified but specific approaches of the uncertainty analysis. Specific 
imply realization of long-term observation and also environmental 

expressing uncertainty and scheme for estimating uncertainty accord¬ 
ing to environmental guides are proposed. It is necessary to apply a 
well-known international metrological guide, which is developed by 
international organizations in the field metrology, standardization, 

guides concerning the analysis of uncertainty. The use of international 
development of new and reconsideration of old international environ- 


transparent legal framework (e.g. governing long-term environmi 


Hydrocarbon emissions 


10/00447 The acceptability of C0 2 capture and storage 
(CCS) in Europe: an assessment of the key determining 
factors: part 1. Scientific, technical and economic 
dimensions 

de Coninck, H. et al. International Journal of Greenhouse Gas Control, 
2009, 3, (3), 333-343. 

The ACCSEPT project, which ran from January 2006 to December 
2007, identified and analysed the main factors which have been 

(CCS) within the European Union (EU). The key clusters of factors 


10/00450 A statistical approach to develop a detailed soot 
growth model using PAH characteristics 

Raj, A. et al. Combustion and Flame, 2009, 156, (4), 896-913. 

planar PAH molecules, and is referred to as the kinetic Monte Carlo- 
aromatic site (KMC-ARS) model. A detailed PAH growth mechanism 
based on reactions at radical sites available in the literature, and 
additional reactions obtained from quantum chemistry calculations are 

involved in the cyclodehydrogenation process for the formation of six- 
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member rings on PAHs are calculated based on density functional 

experimentally observed ensembles on PAHs with the computed 
ensembles for a C 2 H 2 and a C 6 H 6 flame at different heights above 

population balance model which describes the evolution of an 
ensemble of soot particles based on their PAH structure. However, 
at present incorporating such a detailed model into a population 

referred to as the site-counting model has been developed, which 
replaces the structural information of the PAH molecules by their 
functional groups augmented with statistical closure expressions. This 
closure is obtained from the KMC-ARS model, which is used to 
develop correlations and statistics in different flame environments 
which describe such PAH structural information. These correlations 

from the site-counting model and the KMC-ARS model are in good 
agreement. Additionally the effect of steric hindrance in large PAH 
structures is investigated and correlations for sites unavailable for 


10/00451 Concentrations, sources, and spatial distribution 
of individual polycyclic aromatic hydrocarbons (PAHs) in 
agricultural soils in the Eastern part of the EU: Poland as a 
case study 

Maliszewska-Kordybach, B. et at. Science of the Total Environment, 
2009, 407, (12), 3746-3753. 

Soils from agricultural areas receive unsatisfactory attention as regards 
the contamination with organic pollutants. To answer those needs the 

compounds were determined (GC/MS technique) in agricultural soils 
in Poland. The samples (n = 216) were collected from the upper layer 
of arable land in the year 2005. Half of the samples represented typical 

subjected to the urban/industrial pressure of various intensity. The 
mean (geometric) content of individual compounds varied from 
lpgkg~ T for acenaphtylene to 55pgkg _1 for fluoranthene with the 
highest contributions (11.6%—12.9%) of phenanthrene, fluoranthene 
and pyrene. Higher molecular weight PAHs (four rings) were strongly 
linked mutually and with the £16 PAHs. They contributed substantially 
(73%) to the overall content of PAHs, which implies domination of 
anthropogenic sources. The calculated molecular indexes suggest that 

energy source in Poland. Simultaneously, the concentrations of lower 
molecular weight compounds seem to reflect the background, ‘natural’ 

emission. The division of the samples into groups describing 
spatial trends in contamination of soils with PAH compounds. The 
of more than four rings, while lower molecular weight compounds 


10/00452 Improved sectoral allocation of NMVOC 
emissions from solvent use in Greece 

Sidiropoulos, C. and Tsilingiridis, G. Science of the Total Environment, 
2009, 407, (13), 4075-4083. 

Solvent use and road transport are the two most significant sources of 

is of major importance since it is a major step towards providing 

models and assisting the development of properly orientated emission 
reduction measures. In this paper an activity-specific NMVOC 
emission inventory from solvent use in Greece is presented. The 

and, in some cases, the use of the same solvent and/or product in a 
variety of uses are the main difficulties in solvent emission inventory- 

performed, combined with a literature review and expert opinion, to 


■s (expri 


;e facto: 


solvents, or per activity and/or per process). With the aid of these usage 

and the calculating formulas developed, emissions are estimated and 
attributed to each solvent-related activity. Main results indicate that 
the use of solvents is the second source of NMVOC emissions in 
Greece (72±4kt in 2003), the road transport sector being the first one 
(171 kt). Paint applications are the most important source of solvent 
NMVOC emissions, accounting for 44.5 ±2.5% of the total solvent 
NMVOC followed by the domestic use of solvents (excluding paint), 
which accounts for 39 ±2% of total solvent NMVOC. 


16 ENERGY 


Supplies, policy, economics, forecasts 


10/00453 California’s renewables portfolio standard: 
charting the course towards 33% by 2020 

Wong Kup, J. et al. The Electricity Journal, 2009, 22, (4), 79-94. 
California contributes approximately 1.8% of the total global, and 7.5% 
of the United States, greenhouse gas (GHG) emissions. The Global 
Warming Solutions Act of 2006, Assembly Bill (AB) 32, requires 
California to reduce its GHG emissions to 1990 levels by 2020. Meeting 
this target will require cutting approximately 30% from business-as- 

renewable projects are beginning to deliver, much improvement is still 
the long-recognized transmission infrastructure and permitting bar- 
more challenging. The Stimulus Act provides substantial assistance and 

market absent wider economic recovery. Nonetheless, as University of 
California at Berkeley, Energy and Resources Professor Daniel 

RPS by 2020 is now realistically within reach. 


10/00454 Certification framework based on effective 
trapping for geologic carbon sequestration 

Oldenburg, C. M. et al. International Journal of Greenhouse Gas 
Control, 2009, 3, (4), 444-A57. 

In this study a certification framework (CF) was developed for 

(GC^^he^Safety^and^effcctiveness^re Achieved if C0 2 and^Tsplaced 
brine have no significant impact on humans, other living things, 

to C0 2 leakage risk which takes into account both the impact and 
probability of leakage. The authors achieve simplicity in the CF by 
using (1) wells and faults as the potential leakage pathways, (2) 


impacted by leakage, (3) C0 2 fluxes and concentrations in the 
compartments as proxies for impact to vulnerable entities, (4) broad 

simulated plume movements, and (5) probabilities of intersection of 
demonstrated on a hypothetical GCS site in a Texas Gulf Coast saline 
to the assessment of risk of C0 2 and brine leakage as part of the 

the world regardless of the specific regulations in place in any given 
country. 


10/00455 Divestitures in the electricity sector: conceptual 
issues and lessons from international experiences 

Weight, H. et al. The Electricity Journal, 2009, 22, (3), 57-69. 

functioning markets, particularly in the scope of liberalizing the energy 

suggests that in appropriate cases divestiture can enhance competition 
in the electricity sector. 


10/00456 Potential energy demand for cooling in the 50 
largest metropolitan areas of the world: implications for 
developing countries 

Sivak, M. Energy Policy, 2009, 37, (4), 1382-1384. 

Air conditioning of dwellings in developing countries is currently 
rather rare, but increasing personal income is expected to change that. 
This study examined the potential energy demand for cooling in the 50 
most populous metropolitan areas of the world, and assessed the 


top of the current energy demand due to heating. The analysis u: 
follows: (1) Most of the largest metropolitan areas are in develop 
climates. (2) All but two of the top 30 metropolitan areas in terms 


metropolitan areas that are in developing countries (24 out of 38). The 
likely to lead to an unprecedented increase in energy demand in many 
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